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FOREWORD

P

'This report was prepared by the Union Carbide Silicones Dlvislon, Work
here reported was sponsored by the Materlals ILaboratory under USA¥ Contract
Wo, AF33(616)-6289, This contract wos initiasted uander Project Mo, 7360 "The
Chemistry and Physics of Materials,” Task No. 73615 “Compositional Atomic
and Molecular Aunslysis,”™ It was administered under the direction of the
Materials Central, Directorate of Advanced Systems Technology, Wright Aixr
Development Division, with Mr. W, R. Powell acting as project engineer,

This report covers work conducted from May 10, 1959, to April 11, 1960,

All the analytical and microscopic tests and procedures reported herein
vere worked cut by Mr. Howard Bradley and his assistants, Barbara Bierl,
R. J. Lewandowski, H. F. Hillery and G. W. Heylmun, of the Tonawanda Labora-
tory Analytical Depsrtment., The colorimetric standards are simulated rather
than true colors because of fading and should be freshly prepared by the
analyst. The cimulated standards are enclosed iuv & pocket of the rear cover.
The processes for glass finishing and preparation and evaluation of reinforced

prlastic structures were done by J, Sidiovsky, J. G. Marsden and L. P. Ziemianski.

Dr, M. H. Jellinek contributed much valuable informetion and advice., ‘The
several phases of the program were planned and coordinated by Mr, 8. Sterman.
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ABSTRACT

Essentially all of the obJectlves of WADD AF33(616)-6289 contract
"for evaluation of exisiing procedures and development of new analytical
nethods for identifying the chemical type and amount of finish present
on glaas cloth® are believed to have heen attainead.

The strong and veak points of present methods as well as their cor-
relation with performence are shown for vinylsilane finishes (A-172 and
Garan), gemma-aminopropyltriethoxysilane finish (A-1100) and methacrylate-
chromium finish (Volan A). The uniformity of loading of finish on commer-
cially Lreaied glass cloith has been shown., The strength of bonding has been
shown by extractive procedures and by performance data.

A new simple, qualitative, rapid, colorimetric series of tests has been
developed for ldentifying the sbove finishes. New, lmproved quantitative
procedures have also been developed for esach finish.

An electron microscopy replica technique has been developed which for
the first time allows the actual surface and configuration of the finishes

on glass to be seen, giving a new tool and new insights into the way finishes
behave on glass,

FUBLICATION REVIEW
This report has been reviewed and approved.
FOR THE COMMANDER:
F. F, BENTLEY
Chief, Analytical Branch

Physica Laboratory
Materials Central
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SUMMARY :

This is the final report on WADD-AF33(616)-6289 contract, "for evalua-
tion of existipg procedures and development of new analyilcal methods for
identifying the chemical type and smount of finish present on glass cloth.”

We belleve that we have achieved all the objectives set forth in the
contract. In particular, we can now determlne the type, quantlty and
quality of finish on any given piece of glass cloth. These resulis are
summarized in detail below:

1. We have shown in detail the advantages, disadvantages, correlation
with pertormance dof the present analytilicasl methods for vinylsllane finishes
(A-172 and Garan); gamma-aminopropyliriethoxysilane finish (A-1100) and
methacrylate-chromium finish (Volan A).

2. We have shown how the existing methods may be used to show uniform-
ity of finish loading on glass.cloth by selection of definite sites on a
roll of glass cloth for analysis. We have shown that commercially-~-finished
cloth is of adequate uniformity for the rolls sampled so that loading should
not be a factor in variatlon of performance.

3. We have shown the strength of bonding of each finish to glass by
both correlation between loading and performance and by extractive procedures
for ease of removal. A-172 is very strongly bonded; A-1100 and Volan much
less so,. All three show strongest bonding in the layers closest to the glasse

k., We have developed & completely new, integrated, qualitative,.colori«
metric series of procedures for identifying the above finishes guickly and
simply. Five dyes or colorants are used and, with a little practice only
2% minutes are needed to identify all finishes,

5. We have developed new procedureu for quantiﬁativ& determlnation
of these finishes. These include:

~a. a nevw carbon procedure for A-172 or A-1100,
b. & new specific "vinyl" procedure for A-172,
c. a nevw colorimetric test for A-172 {Rhodamine B},
d. a new colorimetric test for A-1I00 (sodium nitroprusside),.
e. new methods for the chromium in Volan A {NagC9z fusion
and perchloric acid digestion}.

6. We have developed an electron microscopy replica tecbnique which
for the first time allows the actual surface and configuration of the

Manuscript released by the author 24 June 1960 for publication as a WADD
Technical Report.
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fintshes on glass to be seen, giving a pew tool and new insights Into the
way finishes behave on glass. loadings which correlate with chemlcal
analyses can even be caleulated from the electron micrographs. Tn general,
finishes do not deposit as a continuous layer but rather in discrete polymer
units. This effect, along with a “channeling" effect, probably explains
why a loading caleulsted 1o give & monofilm ig never sufficient for optlmum
properties.

DISCUSSION:

This entire report deals with analyses, evaluation and handling
problems on high quality, heat cleaned glass cloth. In this case, 181-112
was used throughout. The results should apply to any other simlilar heat
cleandd glass cloth; but, because of differences in handling, fiber dlameter
and length and techniques of ®*finishing" or ¥sizing,™ it should not be
assumed that the same results would necessarlly be obtained with woven
roving, mat or with woven cloth of widely-different specification.

The 181 glass cloth is woven from strands composed.of abproximately
_ 600 glass filaments, 5- 8 .microns in diameter; the appearance of a gsection
of a glass strand 1s showvi in Appendix XIX.

The A-172 and Awllﬂo finishes are applied by dipping the glass cloths
in an aqueous solution of the finish; the loading is controlled by the .
concentration of the dipping solutions and the rate of withdrawal OFf the
cloth, The treated cloth is then passed through a drying oven and the
water is completely evaporated. During the drying. process, the alkoxy
‘groups of the A-172 and A-1100 are rveplaced-by hydroxyl groups which con~
dense and leave resins having the general formula Z§3103/27. The Volan A
finish 1s applied in a msuner similer 1o A-172 and A-1100 finishes except
that a washing and subsefyuent drying step is required to remové water-soluble
salts formed during the neutralization part of the process., According to
DuPont literature, the Volan A finish is E2Y polymer having the empirical

fOI‘MLIl& , G 4H605Cr,2 - .

In analyzing glass cloths finished with A-172 or A-1100, it is a wellw
established custom to report the analyses in terms of weight per cent A-172
and A-1100, even though the finish on the cloth, afiter curing, no longer
has the chemical composition of the parent A-172 or A-1100, For example,

WADD TR £0-318 2



the A-1T2 in the finishing solution has the Tormmla Ha0=CHS1({0C.l40CHs)e
and after hydrolysis snd curing it assumes the formuls [HaC.CHS10a/p/ wirich
is the same a8 the Garan finiesh gt this point.

Y. Exlsting Methods of Analysis:

A A-1T2 snd Garan:

A-172 or Gorsn finish loadings on glass fabric are determined
by meens of a carbon analyeis, and then relating the carbon content 4o the
2iundish loading. The analyticul procedurs used to dstermine carbom content
is in Appendix XITI, Dbut hms pnow been aupplented by Appendix XII. "As heat
cleaned gless cloth prier {o finishing contsine suall nmounts of carbon, thie
is teken into consideration when the finish loading 1s celeulated. A sample

calonlation of Garaun or A-172 finish loadings is as follows:

Carbop content of A-172-finished fabric 0.075 X 0,006
Carbon content of heat cleaned fabric 0.015 X 0,006

Corrected carbon content 0.060 L 0.006

Welght per cent A-172 on gless fabric =

% C x HoC-CHBL({OCHACHs0CHz}a
2¢C

S oor

280
0. 060 X 5h

' If the finish is Garan, the conversion factar is 190/2£
: inatead of 280/2& . . ,

= 0.70 X 0,07

) A nev carbon method which is much faster then the conven-
tional combustion train ls now belng used. This is the Y"Leco Carbon )
Determinator,” manufactured by Leboretory Equipment Corporation, 8t. Joseph,
. Michigan, at & price of §3700. This unit cuts time per snelysis from about
one hour 10 gix minutes and appesrs to be wore senslitlve and precise.
Based on both lsboratory and commerclal practice, these carbop analyses
appear to correlste with estimated loading based om sclution concentration
of the finish and per cent wet pickup of the cloth, 88 well as with perfomm«
ance (vet and dry flexural strength) of polyester laminates.

in commcrcial practice, an cptimum losding of 0. % az A-172,
based on cloth welight is designated to allow for production varlatica on
either side, since a plateau of performapce exists from about 0.35% to 0.5%.
A detalled table of these loadiongs, enslyses and performance is shown ia
Appendix I apd II,

These analyses shov average values; -indfividual determinations
pased o where the sample was cut from the swatch sher sealybtically slgnifi-
cant deviationa. Foriunately, even these deviations are not slgeificant in

WADD TR 60-3518 %



terms of performance becouse of the broad plateau of good per{orvmance.
Furthermore, these deviations are believed to be due to the way g small
swateh 1s handled and drled in the lab and are not true for commercial
production where continuous and wmiform wet pickup and drying tekes vlace.

Bo ﬁ-‘” 11.0():

The A~-1100 loading on gless fabrlc is determined by mesne
of & nitrgegen determination and then relating ths nitrogen content to
A-1100. 'The analytical procedure used to determine nitrogen content 1s
attached. As hest-cleaned glses cloth prior to findshing
showa s amsll blerk. this cloth w2t be snalyzed for nitrogen contert and
& sultable adjustment be made in calculating the A-1100 loading. A seaple
caleulation 18 presented below:

Nitrogen content, A-1300-finished cloth  0.022%

Arpavent Nitrogen content, 0.001
heat-cleaned cloth
Corrected nitrogen content 0.0219%

Corrected weight per cent A-1100 on glass cloth =

221

As in the case of A-172 shove, good general correlation
‘exists between loading determined by wet pickup, analyses for nitrogen and
performance. These data are presented in detall in Appendix III avd IV,
- For room-tefiperature laminastes, it appears that loadings as low as 0.1%
- A-1100 are in the useful range. For high-temperature laminates, this
minfmum uvaeful velue seems to be mbout 0.4% A-1100, For commercial use, a
safety factor seems desirable and higher loadings should be recommended,
-especially since the curve of performance versus loading 1s quite flat
" gbove these minimum values, up to at least 1.5% A-1100 losding on cloth.

‘The correlation of loading by wet pickup and both carbon.
and nitrogen determinations is quite good but with & trend 1n the higher
_losdings for the actual losding to be somewhat less than that estimated
by wet pickup. This may be due to lsboratory handling and draining of
small swatches. Because the performence data, as shown in Appendix IV
are so flat, the mincr deviations in carbon and nitrogen values seem insigni-
ficant.

Ca Yolan A:

The Yolan A loading on fabric is determined by monlyzing tise
finished cloth for chromium content and then relating this to the Yolan A
polymer. The test for chromiuvm content 1s based on oxidation of chromiun
to chromate by sodium hypobromite treatment end subsequent colorimetric
determinstion using dlphenylcarbohydrazide reagent. The time required for
this methoed is approximately &5 minutes. We have pot studied this method.

WAT TR £0.31E 4



IL.  Uniformity of loading;

The uniformity of loadlng of commercially and laboratory-treated
cloth was determined by analysis of geometrically spaced bits from a large
swatch of cloth for each finish, using standard methods for carbon, nitrogen
or chrowmium.

The results show that comwercislly-treated cloth is mich more
uniform than laboratory-treated smell swatcheg, because of exaggerated
drainage and migration problems in laborstory treatment. Typical analysis
of commerciasl cloth for A-172, A-1100 and Volan sre shown in Appendix V,

VI and VII. The variations are amall enough that no performance differences
could be expected, based on Appendix IX and IV. Similar data for laboratory
svatches were obtained but are not shown. Even with these, vhere the varia-
tion is much greater, it still is not enough to affect performance in the
recommended coucentration rangs.

In Appendax VII, note that the Volan loading determined by carbon
is very low compsred to that measured by chromium and the postulsted ratio
of 4 per 2 Cr, but uniformity ©or either carbon or chromium is good.

III. Degree of Bonding:

Since the purpose ot thege finishes is to act as coupling agents
thrsugh which large organic melecules may be linked to the substrate,
studies were made to determine the degree of bonding of A-1100, A-172 and
Volan A to the glass substrate. Degree of bonding may r=fer to (a) the
tinish which is bonded directly to the glass subsirate or ’b) the finish
which is BBLJCQed to underlying finish.

We used Soxhlet extraction tests for protracted periods of time
and made extensive studies with electron and phase microscopes of the spaci-
mens being studied. The szolutions which were used in the extraction tests
vere analyzed chemically and by infrared spectrometry. :

A._ A-172:

Performance versus loading date in Appendix IX iﬁpliee that
the strength of bonding oi A-172 (to underlying layers) begins to fall off
as the total loeding incresses beyond about 0.75%. .

Extraction data with several solvents and loadings confirm
this. For example, four-hour Soxhlet extractlions with carbon tetrachloride
and acetone on cloth of several loadings were run. 181 cloth with 0.25% and
C.87% 4~172 losdings sbowed no extraction atb ail, as determined by infrared
analysis; however, 181 cloth with 2.0% A-172 loeding showed about 20% extrac-
tion by acetone. Styrene could not be used in the Soxhlet method sinece it
polymerized, but cnid extraction of the lover losdings sgain showed zo ACLT2
removed.

A four-day extracticn with water reduced the losding of one
samgle only from 1.1% A-172 to 0.6% A-172,

WADD TR L0-3LG 3



It is appsrent that A-172 forms a firm bond to glass and
that for loading in the recommended range, vinylsiloxane also bonds
stroangly to itself,

B, A-1190:

The degree of bonding of A-1100-lcaded cloth has been studied
by extracticn with distilled water in a Soxnlet and analyzing for A-1100 con-
tent before and after, These data are swmarized in Appendix VIII. It is
apparent that hot water (four hours Soxhlet) removed 75-Gi4% of the A~1100,
but it seems clear that a small, well-bonded layer also exists which #s not
removed from the glass even after four hours., This water aensitivity does
net scour, of course, after a laminate is prepared because of reaction with
the resin and the krnown improved resistance of the structure to water. IU
would be of interest to prepare a laminate from water-washed A-1100-finished
cloth to see if the very low residual loading would perform better than an
equivalent loading applied in the normal way. This night throw light on the
uniformity of present techniques of finishing, '

- In a separate, snorter test in boilipg water, five-minute
exposure of A-1100-finished cloth removed an eppreciasble amount of A-1100
from laboratory-prepared samples of finished cloth; even fifteen-minute boil-
ing tailed to remove any A-110¢ from commercially-treated cloth, This suggests
that commercial cloth is more tightly bonded than laboratory cloth, possibly
because of mcre thorough cure, S :

_ Another specimen of A-1100-7inished cloth was-glveh four hour
. 8oxhlet expractlon with benzene.  The loss of A-1100 as indicated by. analysas .
was only 19% and the. C/F ratio Of the residual flnlSﬂ conforms to

NHQ(CHg)gSiOg/b.

S : These daua show that~unexe is a very tightly—bonned layer of ‘___.
- garzna —aminopropylpo;vsiloxane cLose to the glaSa but that excess polymer is .
‘much more weakl" hcnaed . o : -

C.: Volan A-

’ - Typical Volan«LGlsboc ClOuhS are, llsted in Appendix IX an
elec ron micrograph ©of one of thes is showm in Figure 9 ‘ :

: - .- The electrOn mlC”OJraph lqdicates that the Vclan A 15 uniformly
“distributed in aggregates,'or particles {or perhavs polymeric units), whose
“dismeters vary between 100 and 3CO- angstroms, Consideration of these dimen-

" sions and the amount of finish present (0,13% Volan A calculated as the polymer
" CaHglsCros on the besis of Cr; O, Oh% Volan A on -basls of C) suggests that, in
this cege, we arc not dealing with a mu1t1~lajered finish; therefcoré, any -
degreé of bonding information obtained on tests with this.specimen. should for ,
the most part, indicate the strength of the Volan A-to- glass bond, - Four’ hour
Soxhlet extracticns of this material with water and with isopropanol fai

to remove any appreciable amount of finish.

WADD TR €0-3186 6



In order to learn how strongly Volan A is bonded to underlying
Volan A, we tried to prepare more hesvily loaded cloths. Appendix X shows
that we were unsuccessful in preparing & heavily loaded cloth, except in two
cases {first and third) where we purposely omitted the water wash recommended
by DuPont., In those twb cases, 1t 1s interesting to note that the carbon-
chromium ratic is stoichiometricelly rational for Volan A. 1In preparations
2 and 4 the recommended water wash was included and the loadings retained
by the cloths were only 0.17% and 0.21% on the basis of chromiwm compared
with 0.08% and 0.14% on the basis of carbon.

Wotice that in all cases (preparations 1i-4, Appendix X), the
loadings "after Soxhlet-water extraction” were essentially the same. Also,
preparations 2 and 4, which were given the recommended one minute water wash,
were not altered very significantly by an additional four day Soxhlet extrac-

tion.

These data aend the electron micrograph studies 1ndicate that

Volan will readily form s light (up to 0.2% loading), vell-bonded layer of
Yolan A- to-glsss, and that bonds between Volan A and Vblan A are quite wesak,

IV. New Qualitative Methods of Analysia:

s - 8imple, rapiad means for identifying ‘the type of finish on glass
~cloth have been needed for a long time to aid fabricators in checking their iz
~ventory or operating procedure where specificatione are rigid. Qualitative '
tests existing when this work was started include (2) s specific test for A-1100
finish using sodium nitroprusside 1o react with the A-1100 amino group, ‘develop-

'ing & violet stsin on the cloth (Union Carbide Corporation - Silicones Division .

- TL60-27 unpublished notes), {b) a specific test requiring about one-half hour
for Volan A, based on & color reaction between sodium.peroxide-extractable-
"chromium and diphenyl carbazide {Boeing Airplane Company D3-219), and
- {c) BDoeing's (D3-219) rhodamine B dye test {requiring 25 minutes):for A- 12’
. and Volan, in which the A-172~dyed cloth essumes s violet hue, while the : .

Volan A acquires a faint pinkish color; however, to the best of our knowledge,'l, )

these tests had not been integrated to & achems useful to fabricators.

We have explored the - aforementioned testl, Test (a) is rapid and

Aieliable. Test (b) requires a filtretion and consumes more time (30 minutes) e

than is necessary, we have simplified this so that the test can be made in
10 minutes by using a perchloric acid leach, dilutihg with water and adding
the diphenyl carbazide directly to the solution in the test tube. Tast ()
was not able to differentiate A-172 and Volan for us; nevertheless, it is
useful for a confirmatory test. On the other hand, we considered 23 minutes
&5 much tco long for a qualitative tesi; tnerexore, we modiiied tiais test so -
that it requtred only 10 m“nutes : :

' We have deve&oped a muchrimpfoved qualitative mnalysis acheme which
permits rapid identification of A-172, A-1100 and Volan-finished ard of uuflin-
ished glass cloths by an operator who is not a highly-skilled chemist.
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All the tests cutlined in Appendix XI are applied direetly to
the cloth snd can be performed rapidly by a nonskilled operator; the
approximate time necessary for each ranges from 1 to 10 minutes depending
on the test (See Table 2). Very specific teste have been established for
A-l1100 and for Volen-finished cloths; however, for A-1T72-finished end for
"blank" cloths, the tests are somevhat less specific and confirmatory
tests are recommended o positive identification.

Since A~-1100 finish can be 1dentified immediately and speci-
fically with bromeresol green or eodium nitroprusside and since faillure
to eliminate it from consideration might introduce ambiguities 1nto sub-
sequent testa, a test for this finish shonld he carried out first., 3Roth
bromeresol green and sodium nitroprusside impart & color to the A-1100-
finished cloth by reacting with the amino group. The bromcresol green test
is more rapid and is somewhat more sensitive than the sodium nitroprusside
teat and should, therefore, be used as the primary test with the nitro-
prusside as a confirmatory test, although in our experience no confirmatory
teat has been required for A-1100. '

The second and third tests to be performed (see Table 1) om the
rénaining unidentified cloths are the Methylene Blue Wieck Test and the
Methylene Blue Color Test. The "wiik" 12c® 1s based on the fact that
A-lT2-finished cloth 18 water repellent and, therefore, does not "wieck®
up an egueous dye solution, while the other types of cloth readily "wick"
up the dye. The "color® test differentiates A-172, Volan and blank cloths
since these cloths each show & different shade of blue vhen dyed with the

- methylene blue.’ Since neither of these teats has a known, sound chemicel
- .basls, erroneous results may occur from time to time due to such things -

- a8 poorly applied finish, contamination, étc. Therefore, it is recommended.
that & confirmatory test for the type of Tinish 1ndicated should be made.

. The.Diphenyl Carbazide Test is a specific chemical teat for Volan~A
finish; chromium from the Volan A coating 1s leached and oxidized with fuming
perchlorié acid and is then diluted with water and reacted with diphenyl
carbazide to form & red-colored complex. Where facilities for handling
perchlioric acid are available, this is the test which should be performeﬁ

- for poaitive identification of Volan-finished cloth.

The Rhodamine B TEBt unlike the Dipheny} Carbezige Test, is. not &
chemical test. It 1s instead a dye-teat which can be used to identify A-172,
_blenk or Volan cloth, This test covers two procedures; the first of these,
a modification of the Boeing Airplane Compemy's test (Boeing reprint D3-2159),
distinguishes blank cloth from Volan or A-1T72-finished cloth and the second .
" procedure dlfferemntiates A-1T72 cloth from ¥Yolan A and blank cloth. IJIdenti-
fication of Volan A cloth, therefore, reguires using both dyeing procedures
since it will dye with the first but not with the second. It is good practice
to carry along a plece of cloth known to be unfinished through the procedure
‘ag a control, since differences im techmique of individuals could somewhat
influence results. When bandling dyes, such as rhodamine B, rubber gloves
should be worn to protect the hands of the operator from stains, and tweezers
should be used tc hold the pieces of cloth being tested in order to avoid
excessive handling.
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Any of the four cloths (Volan, A-172, A-1100 and blank) can be
positively ildentified in about 15 minutes and all four can be distinguished
and identified with assurance in a total of about 25 minutea. The entire
schene is described in working detail in Appendix XI.

V. New Quantitative Methods of Analysis:

A, A-172:

1. leco Carbon Apparatus:

The only method previously used to determine A-172
loadings was the total carbon determination using a conventionsal carbon-
hydrogen train with platinum catalyst. This method is quite reliable,
provided the blank carbon is known. The conventional carbon-hydrogen
train has been abandoned in fevor of the “Leco® apparatus for total carbon.
This apparatus is far quicker and simpler to operate than the classical
C-H train and is described in Appendix XII.

It would seem gquite logical to develop a method utiliz~
ing the doable bond in the A-172 molecule, calculating the amount of loading
on the basis of bromine absorption; however, our experience has been thst

bromine dees not réadily add to vinyl groups ettached to silicons and ip this
- case we vare dealing with vinyl compounds which could not be dissclved from
the glass and which in many cases were protected from the bromine by over-
lying A-172 finish.

2. Ethylene Evolution Me thod:

About 1950 (unpublished work of this Low rew. o, , 1t was
found that strong acids such as sulfuric acid could cleave certain groups
from silicon. In the present study we applied this principle using phos-
phoric acid to the determination of vinyl content of A-172- flnished glass
cloth. The postulated reaction is

2 HaC =CHS103/> + HaPO4 —> 2 CoH; + HPO3 + 2810

" The validity of the assumption has been verified by mass spectrographic

"~ and ges chromstographlc anaslyses of vinylsiloxane resin prepared by .
hydrolyzing and dehydrating A-172 and by compering analyses based on carbon
with those based on evolved ethylene {see Appendix X'V, Table 1), To L
utilize the reactlon, the evolved ethylene is trapped on cold silica gel

and subsequently determined by gas chromatography. '

The obvious virtue of this ethyleneevolution method is.
that it is specific in the area being considered (A-172, A-1100 and Volan).
It is fur thermore the most sensitive and accurate means of detecting vinyl-Si
groups easlly surpassing the best colorimetric tests devised, It does not,
however, employ simple laboratory apparatus and it requires about one hour
1o complete a determination. This should be considered as an umplre method
and should find spplication vhere more exact information is required, parti-
cularly in research studies.
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The detailed procedure is described in Appendlx XIV,

3, A-172 Control Test Using Rhodamine 3;

To meet the demand for a rapid, simple control test,
we tried a number of dyes after having first shown that it was not feasible
to extract the finish from the cloth for this purpcose, Boeing {reprint
D3-2159) showed that A-172- or Gsran-finished cloth could be dyed with
rhodamine B, but that Volan A also dyes, We have modified this procedure
s0 that Volan A no longer retains the dye, This modification has been
described in Appendix XI, GQualitative Procedur To apply this in a
quantitative way, we found it necessary (as witn A-1100-nitroprusside,
below) to grind the finished cloths before applying the dye to expose all

17 m. A m OadatT i T Ao e VY
the layers of viaylsiloxanc, The procedure 1s getailed in Appendix AV,

B, A-1100:

Existing methods for quantitatively determining A-1100 load-
ings are based on total nitrogen or total carbon determinations. A method
for determining total nitrogen by sodium hydroxide fusion of the' "{inished”
cloth and titrationm of the evolved ammgnia 1s described in Union Carbide
Corporation Silicones Division circular SF-1896B and in a publication by
Bradley and Neal /Anal. Chem. 31, 1925 (1959)/. This method is specific,
sengitive and precise; nothing more reliable has been found., -

The total carbon determination had always been done by the
classic semimicro carbon-hydrogen train, using a platinum catalyst and an .
auxiliary trap to remove objectionable oxides of ditrogen; however, we have
found that the new Leco Carbon Determinator cam turn out carbon results
extremely rapidly and with satisfactory precision, but interpreting the carbon
values is sometimes difficult because of variation of carbon in the blank
cloth from batch to batch, No such uncertainty exists with the nitrogen
method@., If & reliable sample of blank cloth is available, Leco equipment = -
and method stand out, It requires only six minutes to determine the A-1100
loading by the Leco method and one hour by the more specific nitrogen fusion.
Appendix I1I offers a comparison of the nitrogen-fusion and Leco carbon
methods, The Leco method is described in Appendix XII; reference to the.
vitrogen fuaion meuh0d has been given,

: A rapld colorimetriy control test u31ng sodium nltro-.
prusside for estimating the A-1100 loading within O. 1% has been develoPed
It is necessary to grind the sample before making the test in order to
liberate the amino groups for the nitroprusside reagent. Probably the
reason for thls is that muech of the amino-alkylsiloxane is present in a
multi-layered coating end the nitroprusside either cannot find the aminos.
or, 1f it does find them, the eye cannot perceive the color at those points,
The nitropeusside amine color is not siable for any appreciable length of
time, thersfore, it 1s necessary to compare the colors as soon as they are
developed. Details are discussed 1n Appendix XVI, '

We have also been able to compare the colors produced by
A-1100-finished cloths when treated with bromeresol green solution. A
quantitative procedure could be but has not yet been established on this
basis, The colors produced with bromeresol green are more stable than
those produced with nitroprusside, but the latter are more resdily differ-
entiable, '
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C. Jolan A:

DuPont recomanends using a total chromium determination te indi-
cate the Valan A lcading, This seems logical since chromium should be a
reliable parameter and its determination can be effected expeditiously, We
have developed a method for the guantitative determinstion of chromium in
Volarn-~finished cloth, using a sodium carbonate fusion to open up® the sample,
foliowing wizh oxidation oi any unoxidized chromium with permanganate and
stbsequent titraticn with ferrous sulfate, Time required is 35 minutes,

Sericus consideration was given tc determining Volan A on the
basis of a carbon determination, since only six minutes is required for this
determination by the Leco method. Unfortunately, the loadings as indicated by
the carbons were signiilcantly lower than inose based on total chromiums, To
make sure that we were not missing any of the carbon, we ran several check ana-
lyses using red lead flux to ensure absolute decomposition of all carbonaceous
maeterial. These check analyses were run with hot catalyst following the com-
bustion zone to make sure that no readily volatile carbon was avoiding oxidation,
The results showed excellent precision,

Appendix IX oifers a comparison of Volan A loadings based on
carbon and on chromium determinations,

We wished to develop a rapid quantitative control method for
Volan A, similar to those developed for A-1100 and A-172, Since it was ‘
establisned that rhodamine B would dye Volan-finished cloths, we explored
the quantitative aspects of this test. '

‘ The Volan cloths available to us at the time were those listed
in Appendix IX, Hote that the maximum spread in loadings is only €.08%. When
we applied rhodamine B to these specimens using our grinding technique, they
~were indistinguishable. The specimens had acguired a ‘good color but it was

apparent that we could not detect diff rences of loading of less than O 1%

_ . We then tried to prepare more heav1ly loaded Volan clOths »
{Appendix X) using the DuPont procedure but we were unable to produce finished
¢leths carrying more than,Q.2% Volan A expressed as the polymer, C4HgOsCra.

We, thercfore, abandoned efforts to develop a quick color
test for Volan A loading. ' :

Appendwx XVIII includes two methods for det ermining Volen A
. loadlng on ‘the basis of chromium content; one is the NazCOsz fusion method,
ment*oned above, %the other is a perchloric acid digestion method,

VIi. Rlectron and Uptical Microscopy:

' In order to obtain'a better understanding of the nature of tbesé
finishes on glsss cloths, electron and light microscope studies of the
bland and finished cioths were made,

Light microscope examination showed that a typical strand in a
glass cloth is composed of a bundle of cylindrical filaments whose diameters
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vary between 5 and 8 microns., These rods are not tightly packed, so that
liquids and gases can penetrate to the inner rods with varying degrees of
ease, The exterior of each strand is shown to have a corrugated appear-
ance {see Appendix XIX). When a cloth is treated with one of the finish-
ing solutions, the solution on the glass strands tends to concentrate in
the channels formed at the Intersections of the filements, The result is
that, although there is probably a falrly uniform polymer finish over all
the filament surfaces, a major portion of the excess loading will deposit
in the inter-filmment channels and appear as oversized agglomerates whose
attachment to the substrate is not as secure as that of the gmaller parti-
cles. This buildup has been observed with both phase and electron micro-
scopes. See Figures 1, 3, 4, 6, 12, 13 and 1k,

A. Electron Microscopy:

It 18 interesting to compare the electron micrographs of the
three finishes. Remember that these are _replicas, not direct photographs,
and that you are looking down at a cylinder (or corrugated surface in part)
which has been unfolded and laid out so that you may see the imprints left
by the surface irregularities of the specimen.

. : Figure 1 shows heavy strips of A-1100 resin running parallel to
the filement axls., These strips, located in the channels between two fila-
-ments, represent an appreciable fraction of the loa@ing. Observe that the.
distance between the strips is 2.4 microns and that the distance between the
outer edges of the two strips is 5.7 microns. This is rational with our
description of a glass strand composed of cylindrical filaments 5 to 8 microns
in diameter. Notice also the much lighter loading between these stripo. This
will show up better at higher magnification.

, Figure 2 shows a smaller area of the same A-1100- finished
~cloth after it was extracted with water for four hours. The magnificatlo in
Figure 2 is 80,960X compared with the 21 ahOX of rigure 1. :

: Figure 3 shows an 80 , 960X magnifi\.ation of a 0. 1% A-1100 cloth
Note the tendency to fill in the inter filament channels. Compare this with
Flgure 2 where the magnification ie the same and the loading nearly identical.
Observe that the field in 1i‘igure 2 is much more homogenequﬁ The specimen
shown in Figure 2 had, previous to its water extrac tion, carried.l. 6% A-1100
{Figure 1) and this was reduced to 0.08% by a four-hour hot water extraction.:
- The specimen shown in Figure 3 had never been loaded beyond 0.1% and it falled
to acquire the homogeneous distribution desired. This may help to explain why
it is necessary to load cloths somewhat beyond the theoretical requirements
in order to attain satisfactory coupling performance. This dcoes not mean
that there is no f{inish present in the smooth areas of the picture. On the
contrary, if it were pnssible to buve an mbsolutely smcoth finidsh, 1t could
escape detectlon by thls techhique. This will be discussed more fully later.

Figure L4 is a low magnification (92LOX) picture of A-172 finish
(O.h?% loading). Notice how the deposit 1s concentrated towards the inter~
filament channel.
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Figure 5 is a 66,500X magnification of a 0.26% A-172 loaded
cloth. The loading os calﬂulated from the electron micrograph is 0.19%.

Figure 6 (21,440X) shows an interfilament buildup on e
cloth whese average loading 1s 0.26% A-172. The loading in the inter-
filament channel, calculated from the micrograph, is 2.u3%.

Figure 7 shecws, at 66,500X magnification, a specimen
which hag a 0,03% A-172 loading based on chemical analysis. The loading
cadculated from the picture is 0.C5%.

Figure 3 shows a heterogeneous aree of an A-1T72-finished
h Which Was shown Ly chemical analysis to jave an O, 6%
ated loading for the field shown in this plate is also

jae)
= )
O
Hr"

Figure 9 is a typical area of a Volan-finished cloth carry-
ing 0.13% Volan A load. We have not developed a methematical formula for
calculating the Volan A loading frowm the electron micrographs.,

Figures 10 and 11 show surfaces of heat-cleaned filaments.
1nd1cat1ng regpectively the maximum ‘and average roughness to be expected.
This should aid in interpreting the electron micrographs. Note that these
magni fications are 80,960X. ' Micrographs at lower magnification should show
little or nc interference from this background. The mikthematical formula
developed for calculating A-172 loadings from these electron micrographs is
included in Appendix XX{. ,

_ Von31dering the nature of the deposits, partlcularly the

A 172 and the maximum roughness of surface which may be encountered in the .
blank, it is impossibxe to interpret micrographs of finishes where the load-
ings are below 0.02%. "This will become clearer if we consider (a) that our-
“replica  technique. cannot with certainty, resolve (or distinguish from .
blank roughness) particlee of less than ﬁo angstroms dlameter and (b) that

a monolayer of 5 angstroms hemispheres of A-172, tightly‘panked woulq only '
emount to 0.01% loading. If the finish were a continuous, smooth film

2.5 A thick, the loading would be C.017%. In neither case would we be able
to see the deposit with the equipment and techniques we have employed.

' To speculate fuzther, if there were a contlnuous, smooth
finish 25 R thick, it would amoun: to 0,17% A-172.  This might be possible
for the cloths whose total loadings were much in_ excess of 0.4 or 0.5% but
such an idea 1s not consistent with the data for the lower loadings, where
we are able to measure and “see™ as much loading-as we can find by chemical
analysis. For example, Figure 7 shows clearly resclved particles whose
caleulated concentraticon of 0.05% agrees with the chemically determined
loading of 0.03%.
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APPENDIX I -

Relationship of Flexural Strength Properties of Polyester Laninates
" to A-172 Loadinga on the Glasa Cloth Reinfo“cement :

" Average Flexural

Estimated % A-172 by Strength, psi Per Cent % Resin ihibkhess‘,
4 A-172 .- Carbon Analysis Dry 2-Hr. Boll-  Retention Content. (¥nchesl
f’o.o' - 58,200 ' 37;300 “'6h.2 E 3.7 - o. 116 :
0.1 .10k 7,200 62,500 Bl.3 34,0 | 0.116
o.2s 0.245 70,400 ‘_69,200 98.3 3.6 0.117
0.50 0.524 73,800 70,600 5.7 34,6 0.117
. .75 0.655 72,500 67,300 2.8 3k 0.115
R 1.0 0.82 12,000 69,000 95.8  35.7 0.116
2,0 1.66 70,000 £8,000 gT.2. 33.8 0.117
Laminste ”cmbosition
Resin .u.;.‘......;.... ‘Paraplex P-b3 (Rohm and Haas)
= S .diluted with 1C% styrene -
"Catalyst ..... viediiee. 2% Luperco ATC

Reinforcement cvesevase 1L2 ply, 181 glass clcth

~ Curing Temperatures ...

‘Pressure LI SO Y AR B 2 20 BN IR B BN O J
Lanineting Procedure ..

po

1 nour st 145°F., 1 hour at 245°F..

Pressed to 1/8" atops

'~Standarq web layup

-
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APPERDIX III

Relationship of Flexural Strength Properties of Phenolic Laminates
10 4-1100 loadings on the Gless Cloth Reinforcement

Actual % A-1100 e s T Thicke

Fatimated By Carbon By Nitrcgen Room Temp. ASter 100 Hours Per cent % Resin ness

% A-1100  Analysie Anglysis Dry at S0C°F, Retention Content Inches

0.0 .- -—- 59,500 13,200 19.0  28.2 0.112

0.1 0.10  0.08 83,300 45,500 55.2 27.0  0.10k

0.25 0.9 0.27 82,200 43,200 62.6  28.1 0.109

.50 0.41 0.39 £, 600 51,500 C 6k.O 29.2  0.11b

0.75 0.73 0.76 77,500 5k, 500 69.0 3.9 0.118

1.0 0,92 0.5% 82,500 - 52,300 63.k 25.2 0.)i0

3 2.0 Lk 1.6 8L, 300 48,500 - 57.6 29.4  o.11

Larinate Composition

Re8im ...uvua. Ceeseriaicanan V-20L (Plastics and Cozl Chemicals Div.,
’ Allied Chemicsl Corporation).
Reinforcement ..........e... 13.ply, 181 glass cloth
- Curing Temperstures - - ’ )

"B® 8TBZE ..u.essiessena. 3 minutes at 265°F. '
Press Cure ..c.evvvsii... 50 minutes at 290°F. (200 psi)
POBLCUTE +vvosrocrnornns . 1 day at 110°C., 1 dey at 150°C.,

1 day at 175°C. and 1 day at 200°C.
inating Procedure ....... Stapdard dry lsyup
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APPENDIX V

Variations in ¥Finish Iosding
in Comrerciasl 181-A-172 Cloth

. WADD ™ £5-318

-3
O

1 0.35% 0.4 oueh
'f[ a0 0.34% 0.35% 0. 42% |
| v _0-“15 0.37% 0.39%
- 36v N



APPENDIX VI

Varistions in Finish loading
in Commercisl 181-A-1100 Cloth

A
: 0.3h* 0.32%
[ 0. 285 0. 55%*
3 ' 0.39% | o
o ; : 0.,25%% :
3 |
: | 0.h3% | 0.hor |
R L 0,30 0,358 |
x : f
< }84: - - >
% ¢ 2-1100 vased on % C using blank of 0.015% C
#* % A~1100 based on % N using blank of 0.001% N
Commercial 161-4-1100 Cloth (Lﬁrger-Salee),

A V N ) : 7 . .

1O hsE 0. 41® : ‘ 0.36% .
1 0. B5% 0, 33%%# ' 0. 30w#
P .

38" | 0.3 Cc e f O.bkx |
IR 0,358 0.289%% 0.33%%
o
i [ 0,11’6* O‘hs* Ool\"lﬂ.

. 10.36** 0. 36 Q.27
v
3 201 >

4 A-1100 based oo % C using blank of 0.015% C
# % A-11C0 based cn % K using blank of 0.001% W

LR et Ty -5 WY ~r
wAZD R [SCVE A <



APPENDIX VII

Variastions in Finish Loading
in Commercial 18l-volan A Cloth

?‘ . 0.05% 0.07T¥
L 0,17 | ©0.LTH
L ouose 0.02* ;
| .
- |
3 0.0k |
|
0,088 0.05* |
: L |

| o.j02% 0.0k%
0116‘nﬂi i Oql?ﬂ !

PR 30 >

# % Yolan based on % C using blank of 0.015% ¢
** ¢ Volan besed on & Cr

WADD ™ £0-318 2l



APPERDIX VIII

Four-Bour Soxhlet Extraction of A-1100-Finished Cloths With Water

Per Cent _ Per Cent Per Centi
_ ' A-1100 A-1100 of A-1100
Test Loading Before Loading After Finiah
fumber Extraction Extraction Removed
1 | 0.25  0.063 | 75.
2 | 0,38 : 0.06% 8k,
3 0.48 0.048 %0,
L 0.7% ©0.11 87.
5 1.5 0.079 94,

7R ’ 1 - - Fal
wADD TR 50-21Z 2e



APPENDIX IX

Velan A
_ o . Per Cent Volan 4

‘ Per Cent Volan & _ Baged on Per Cent

: Per Cent Bssed on " Per Cent ~ Carbom (0.015% C

Cloth Chromium Per Cent Chromium - Carbon Blank Subtracted)
Coamsrolal 0.057 0.13 ‘ o.023 0.0k
Comssrciel  0.069  0.16 o o.022 10,03

WADD TR £0-318 o
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CAPPENDIX XI

QUALITATIVE TEST PROCEDURES



Qualitative Test Procedures

Table 1

Scheme for Identifying A-1100,
A-172, Yolan and Blank Cloths

Bromeresol Green ‘ —y | A-1300" (Confirm with sedium
- I nitroprusside test)
Methylene Blue Wick Test - | A-172 & = (Confirm with methylene blue
e color test or rhodemipe B
test - Frocedure B} .
Methylene Blue Color Test —» | Blank | (Confirm with rhodamine B
: | teat ~ Procedure A)
is | volan | (Coni‘im vith diphényl C
carbezide test or rhodemine B
test - both procedures)
WADD TR &0-316 25
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Bromerescl grasn is sn scidepass ianddeatar valck chy with thw
saing goay 2f A-1l100-finlshsd cloth sed "dyae™ this f?an blm. Giaw
su5§ A-LTA~finlsliad emﬁ # f‘#l&u}i“’ szmimes cipths do oot cotsiu =ay plus

Ve

aelor wben thsy are Pdyed’ witdh the indlcateor avg lhsn weshed: i::’refa:'fe:f,-
inperent besicity of s:a},ada dlota {or .,%‘-.s,a,,@, or ¥olan treatod} ey onuss
rha olodh tea @;g;»a&r Wine whon 44 12 rsewved from ths hromsrses] ;;;:3.“
gzintiva, Tade colur willi imsedistsly dlssppsar wheyn it ie waaghed,

g2 o < 6% @, 22 TFL2 e 0 4
w.’ﬂv@fﬁ s %.\h? E‘? Ko Fd g-:»d:
" Gt el

[

1, Meepsr indigster solusira 0.9 solutiss of byomerasol
E T ; “’vméwﬁ:*@a 53.1 FrLy s%gh:‘m%i ﬁ!ﬁﬁi’!«fﬁ: %M?ﬂ}
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L, Pour 3-10 &l. of the tmet sciuition intd B eisag S0 =i,
bnaker,

%, Cut abouil 8 ons-iulh sgusre 1;:&9 ce Zro® the cloth 16 e
3 e 5
© & 7
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SODIE NTTAOFRUSSADE TESY:

Unliks ths gquantlistive cotlmation of A-1100 leadiags using scdivk
nltreprusside, the gualitative test can De applied dirscily &0 the clsth.
¥When this test 4z applicd, a viclsy eslow 45 oblainud en cioth finished
with 21300, buy ae color iz obtadned on "blouk™ unfindasiied, Velabh A of
A-172 {spished clothe Although this tosy i3 sa. specific For A-1100
finished cloth ps is the bromerosel gyvees test. 1t iz saxsehet less
sensitive and more tise-gonsweing (see Teble 2) and showld Do wsed as thw
confiruatory tzey for A-1100 cicth,

ShSE LOn MUpAYLTUAZ
Freee P - X
S0 AL 3§ e 1 pelipra s

3, (oing she flat ead of the siirving red, sub the sunface of
the cloth for abeul 10-13 eeconds, ‘

4. After 5 minutes poir off the gel . £ : :
¢weezexs and bwsedistely cbsesve 4 a visler colsr @mtlate rfa i cloth.

slan o

Thae Methyleme Dlus ¥Wick Tes? is swecific Jus A~172 {inished
gai2s3 mletda, Since the A~17Z {injshed cloth Lo watey zepellast, it dces
=t Punsl 0™ 5 Water Sfaudtlius vf WY UyE, DAY THE V8iEm o A-1i00
troated o Polaok® uniinished cloths sosdily absarb €2z dve. As low a3
% < s o = < dodn £ ~d .
& 0.4% 2=-172 lInading cea be detected with ihig Cegt.
Bagsonty s dnonegimg:
1, 0,02 Ssluticn of meibviasa Blug ip disfiilisid wsves
3



Procedars:
R e e

th fiom $he roll and thana

1, Umweap about 4~9 feet of tha cls ‘
cut & strip 1/2 In, x 4=5 iu, of the cloth {rem this inwer arez; o othex
worda, 4o nov =awple the suser wyap of the voll vherz it nas prolably

besn bhendled,

3. Atiuch 8 paper ciip to ome end of ¢he gpeslwmen sirip ts
erve s8 a welght,

3. Heng the cloih in 2 besker ond aiiach the niher end of fhe
8trip to the rix with znothuer paper aJs;, The 2lip uped 25 & weighi
ghould touch the bottom of the besker, -

4, Qazefully add about 50 ml, of the dys &
stivzdng vrod or sputuls, push ¢the sirip againgt the bs
net get the dye solution o the sxpossd perri of %aa"ﬁt* D

atrip of gloth © icks = the éwe asiﬁt;¢~
ick™ indicates A~173 féa;sh@

o

“na Heghylews Blur Coluy Tes

5% cag be uasd to distingulsh A-<172 snd
Volan Finished cod *hlens™ unfinisbed cloths frcm zach othsy; Al 93
ctreated cloth i@ nol remdily éiffe reptieble yrow thess, Dolox diffsrouces
awong the types of clothe sro most appRrent when the slathe sre duspy if
-the zlothe becowe dry; weiting wi%h & f@w dreps of waver wiil iﬁnﬁ*iah'z?

W}
GL‘

¢gters the oulera. Mo conclusioss suduld be dravn ou dae basis &f
bé%fﬁﬁiiﬁ”& zade o dxy ﬂﬂeciﬁﬁﬁ%s

Al

. ¥hen ta«%eu a¢aax£iaa 9. ?ue pféﬁiﬂbie; “plask® £io?h appears
§a£ﬁlashab&uz, A=1T73 ¢rested cloth ig medium blus [regazdless of loadipg)
and Yolan A losded ¢lotn is ilghi blue, A-313100 §w§@*9¢ shoald nat he
included fa this test (saz Tabie ¥I); mogt of ihe dyz can be washed from
51100 teseted cloth apnd thet which é@mﬂiﬁa gives the clodi s blus coloz
wilch csuid bz ﬂﬁﬁfﬂ@cé wi Lok ike rele £8 uf A=172 3r ¥oisn an«h»g cla*ha.

2 % b &; 30isﬁisﬁ;
tifring vod whiie
dye to be

. If ke ¢l16%h o by tbs; :d does ség'y-
e susfece o«f the cloth can be Zﬂbb 4
clota .43 utiiz 4ﬁ ine so;atzcn
.

k4
r.n Jbe
=
@ F‘S‘

&
i
)
3
#
<3
-
i3
by
.\
\‘&

Ay Q.05% 3olutdion of methylene biue in water

i. DBip & piece {about ome inch egisva) of the cloth fo be
teated iu the nethylece blue solutles for sbout 13 gaconds, IT megc

TE x}U ~A10 ) 2{)



rub the surface of the cloth with a glass rod to make the cloth sbsosb
some dye,

2. Hemove the clot
¥ 3

. howith tweezers and weab of { the excess dye
Ly dippiug tag cloih in 8 buakeisr

Pl Lk .
0L Wi teil,

3, Ley the 3pocimen on a papzy tovel
paterisal) and imgpedintely observe the ceolor of the cio:
Purplish=bDiue - ‘'Blanx’ untiested cloih
Hediua blye % A=-17% treated cloth

"

Lighy blue =z Volan trested cloth
T Simuint 1y mengs are lccated

The Bhodamine B Tost, Procedure & togethsr with Frosedurs B, cam bs
differentiste Volen snd A=i72 fluighed snd “biank® unf‘ﬁiuheﬁ,
o5 etch othes, The figst proceduze. 3 modificatden of the
iry’gu% Compeny®s rhodamine B tesi, d*luiﬁéuiﬁﬁts‘ﬂbl&ﬁﬁﬂ eliath
5 oor A=17% finished clothsy the sceund ;zsteéu,e,diﬁsﬁser@{aées
ﬁishsd cisth fzgﬁ Volan A or ﬁblagz” cloth,  A~1100 £ ni red

if Pre@edura A uged.; "blan”“ 5ies§ cleth can be wasusy frez {or
almoe: free) of the niLx dye which is “fixed™ ca it 9 hest, whiiu Volah
e A-i72 findshed cloihs :eiain dye even aftor washing, In ¢he a3e ot
Procedure B, which doos na% ufix' the dye on the cléth by teal, al; (o1
219081 fi#} of ths dyz con be %1“£@d from Volan treated ox ”b‘anh“ cloth;
re

A=172 tzgated cisih, hﬂ~ﬁ?2 . vetring pink dye even ;r%@; w3shing,

For otk of tha2se proceduses, % pilece of cx:ta kuaau to b "blank™
unfisidied cletls shwuld be simulispecusiy cazzied shrough ihe p:::;.:: iure
- a8 a conizol,

4

Regwonts aund Apneratus:

1. 0,1% Solution of rhouermine B in mothanol

AR WSS =) N R
WalD) IR ol



Proceduze A:
1. Cut z onz inch square picce of the cloth to be {ested.
2, Dip 4% 35 the dye solutden for 810 szconds.

3., Llay it on a papes towe! (or soma other absorbent material)
and then dey it at 110°C. for 2-3 minutes,

excess dye by

4, PRepove it a
am of running water.

£ h off th

holding the cloth fouxr 1-2 "nuteé o re

3. Carry a piece of cloth whith 18 known to be “biank"™ unfinished

cioth through the procedure a§ 2 nanbrcl. All {or zimost sll)} of %he dye
shiould be washsd {xcm thiz “blank,”

o, Observe the colore of the ssnple and {he “vlaak,®.

Colorless {or faint pluk) = SHlenk " antrezte d cioth
Pink =3 VYplan or A-172 treated cloth
Zrincedise B¢
i, Cui a one inch gguare piecs of the clofth to Do jested,

2. Dip it in the dye solution for 5-10 secomda.

» 3. BRewmove the cloth from %he 2olw ;
hg exeezs dye by helding the cloth for 1<2 min afe Undﬁa 2 sitrong atrewsm
£ £XC

»

14

{ runndng water, P the NeOH from the excesgs dye solution is allowed to
oistilize hefore it can be washed off, evronestd vesults way osogr, '

. 4. As in atep 5 of Procedurs A, csery u blank through tha
procedure.  Again, it should be coloriess {ox almast cpiorless} after
“gashing. '

5, Obsecve the colors of the sample and fhe "“bisnk ™

Piak B T l?¢ treated cio tb
Ccl&*less w2 Velan A& oy "hi anﬁ" un Findshed Eiéfu

DIFHANYT. U “G&QTDS TEST

_Tuis test is the mest specific, wmosi velizble awe sost seusitive
test for Yelsn finisghed ziass cloih &and shonld be used whensver posszibie,
It nas tho dizadwantsge that proper facllitiss for hanmdling and fuming

cneentrated HCIO, must be aVﬁil&blé, R B o

" dhen Folan 4 cAQQH is fumed with ﬁ164 “ehaowiwg i2 lﬂa_ned a2nd
nwiﬁiz&d; the chrowivs then is reactad Hlaﬁ diphenyl cusbazide and 2
soploved copplex is foneed, Thersfore, » pink celor in ihe test soiutden

Lﬂm*c-z,s «a‘aa A coantingy Yoianz™ uynil
i

igdzhsd and §~*72 And A=311i00
findsbed cloths vield no ¢oloy with the 4

iphenyl ca tax ide,

WADD TR £0-315 3L




s and Apparetug

o
el
o
e
ot
:\-l

1, 200 x 25 wmina, Tesi tubes

2, Concentrated HC1O, (0%

4, Sand bath

5, #Hot plate

1. Cuy a one-hali ineh sguare piece of cloth a&nd put it into &
cleen tesy tu :

-

. Add 2 @ml, o of HC10, (n bout 50 dropal.

into the hot

e
urdng ihisg u@x‘ad

ingert the hoi@em ote~third ¢f {he teat ¢

s it
or 5 winutes, -The HCIG must {ume séromgly du

4. Remove the fube from the zend bath and ;fter sbout 1 minute
ool uyader rucning wetes ' ' T :

5, Cavefully dilutz gthe coutents of the fube to 20-25% mi, with

7. Miz end observe; & pink color indlcatas ?5 sn &,

WANKING: Observe prﬁ per galfety precgutisos for ﬁ;;@ in * 3oh
' bsndiling and cquipment such s fume hood vents, ets.

fa T
[
o

b)

T
"
i
o]
A
o
F
La
P.-
s
i
i




LEERHIBEATIUR OF CARRWE IH GLARG Pig
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DECEBMINATION OF CARROM IN GLASS FABRXOS

LECO CARAON DETIRMINATOR MA{HOD

s IHIROGUSTION:

Bﬂxsre ettermpting this deterndastion, ¢
familioy with the "Instvuciion lanusl for Qn
Cepductonetyic CUarbon Deterninator™ snd the L5
Gperation of Lzco Imnduction Puarnaces.” Priacipl:
explainzd ln the menuals, Ragulis sasuld be kcgura: ;14 “aOQ5m ca;bc

“he prucsdure described hege hasg been vged suceesdsfully to determine
ths swounr of A=172, &-1100, 0z Volan finish on glass alovus,

ii. Rﬂﬁﬁﬁ’?g AND ADEARATUS;

i1 Lato Inductlen fucnace = Hodel 321, 322 or 523
2. Lace Ra, 313 Conductoseroic Carbeon Defexnimstor

3. Combustica tubk -« Leco Tutaley Ho. 5%O~1’!

&J

4, (uertzr cgcicged cazbou ermcidble -~ Leco

=

$aiog Ko, SH=-le2

§¢ Tiun moscolerato? ~ Lico Cataloug Ho. 301=7

¢, Izon 2ccelexator ~ LeCo Caitslog Mo, 30177

7. Cxoeibles = Lsco G&;alag Mo, §28-25, These crueibied are to he.
#féﬂ1”ﬂi 54 &% 2300VF. 1o 2 fube furnece thevugh whteh & evzeam of ORYEEN
iz floviag, Afier burmiag, c:ufiuies nuss be besdied with tengs tc
prevent contaaminstisa with s*l from the @kin; the craclibles are then
siored in & dagiccator, . b

8, 'Tube fuynacs - a® 22009F,

9. Czucible tonge

10, Toseuars

i1, Desiceoatoz

i3, Yariable tvunsfarmaer

13, K88 zusndayd stesl 1844

14, Barius hydroxide selution = =8 “ﬁaaﬁ:ugza:n Manoel for Operntion
of Leoa No, 513.Conductometric Casbou Detszainader, W

L

i
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{

¢
Ay

[ =8
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ifi, PHOCRDURY ¢
Dipectious
E A LW A R
oxrding

ls Afcemble appatatus aog
te Rigure ¥V, T5% modivicatiou

2., Using o guarty eucloesd carbon
cxuoible, olank out the cozbustion fube
anvll 3 resistanmce of U5 ohme or lssr
i wed, Use a vardable itreusformes

$0 adjuat the plaie cugrant 1o 0 =8,
3. Weigh 1,50 20,03 g of irea

GutedoZiTrn andt '4ﬁ i th exne scoop

(epproxizstely 0,7 g.) of iin sccelera~

tez,

4, Dmtormips & hiegk cs ¢ha
Prsocduse by bumzuivg the izun 2nd fda
agoelaputess i a8 umcsvered cramaible
feor fivs mizuiss im a siress of oxygen.

§¢ Jeatisue ths sarges poige for
g5 additienal twe minues ard zecasd
resiztenes of the Sa{l®i), eolution,

Tee thic vesigtence fo7 the firzt poiang
iz proparing & stanfesd eusve.

.

&

dupiicete blssk,

"7, hisin thwee sdditional poimtz
€5z ¢he stsudord suzve by bureing iren
sad tip segele ra;ora Rixed with 0.3,
C.4 azd 9,7 g. of MBS stapdard stsel
166k, Plot resix*unce of the Ba(QH),
soluticn in obas ¥8, =illigrany of
RO,

8§, Tslsg only {tweezers o hiudle
&

’.

loth, o4f the semple intoe vags
=R pleese, ¥Helgh 500 wmg. of <he
te ths nﬁ;zeat aal‘;ggza ayg

66 gad

(4

i

Tr 0 e

i
oy &

B

€
b

g

T.?
loth

&

Bo fotr
fir
frw

"

- Cywex gloth with iros and tiz
zoesld 8§2€§r-, iz ead burn using the
fase tﬁatnﬁq%u ag ugsed in the detew-

o of the blaxk apd ¢he pointe
for % i% 52%3&@?& [UEVE,

Reunrkg

L7 v e

i

- ¢

foz Cuerstion of

See "Inairustlon Hanual
Leca Induction

Fuzmeogs, ™

3.

“garben aad

widghied ¢

4.

"

¥a

withk in o,

Te

ceduse. used io sicna 4 and 5
M8 gpiaunddard gtesl t
G.027TH carbon,

&,

{ien Mooual

A S
o if‘(m "?a.D

Irog secelsrater contasinsg
therafore muat be
uite aceuravaly,

Sea. rsmacik o, 3,

Rasuits chould ageres
3 chase, )

Pollcy emicily she pro-

[C

1667 contaius

Carze must bes taken (o

prevent skin ¢ilsg from conta&ina~

ting zizs
greasa muagt ve sbegent oz ¢k

S5Ci330%E,

e

’

5 cloth, &1l oii end
&
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i0, Measure the veszistenge of ihe
Ba(OH), sclution and rvead frem the
standﬂrd guree, the milligrams of csroon
seprosensed by thilg resisiunce,

il,  Humamips the =21t im the 11, An eveu =a2lii ma

crucible, phtaiaed. Dizcavd pesgnle
pizces of ungescetad giges
aye pregent,

12« Cajc ilete the per cent carbiun
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BF, warbon {(frowm curve) x 100
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EARLY FETESD FUR GHE
DEIRRMPEATION OF CARBON AND RYLACLRA
T STIJCOW-0ORGANTD COEOumEDns




EARLY METHOD FOR
THZ DETERMINATION OF CARBOH AND
HYDRCGES IN SILICON-ORCANIC COMPOUNDS

l--l

HTRODUCTTION,

The equipment, apparatus end techolgues used in the determination of
arbon and hydrogen in silicon-crgenic compounde are In most regpeeis
1denoica; with those used 1n organie chemieiry. There are two notaple
«ceptions to the preceding statement: (l) In the combustion tube catalyst-
lllng, platinized Alfrax pellets (see "reagents”) must De‘u"ad to ebtain
"omnlete decompositicn of silicon-carbon compounds, and {2) the ignition of
the silicon-organic compounds must bLe ecoaducted slowly and at a low initial
Temperature. iow results may be expected if these exceptions are ignoved,

I. Reagenis:

A. Copper Oxide Cazalyst

; Dissolve €0 grams copper nitrate im about 200 ml, distilied
‘water in a porcelain evaporating dish. Add 100 grams “Aloxite¥ Carboruﬁdum
Company brand slumirunm oxide cylindrical pellets, 3/16 in. x %/1§in.) and
evacuate under a bell jar; this draws the air out of the pores: of the pellets,
Wher the bubbles no longer crupt from the pellets, release the vacuuw; fhe
copper nitrate gsolution now rushes into the evacuated pores. Digest ou a hot
plate for ocne-half hour, Decant off excess Iiquid znd dump pelleta onte a
wire gauze. FHeat until dry, using a divect gas flame, Pinally ignite in e
- muffle furasce at 860 C. for one hour, R -

B. Pla**nnm ys

DiGSlee S £rams Qlatinum Lulor¢de in abﬂuy 75 ml. dist*lled
water and trapsfer to a 300 ml. porcelain evaporating dish. Add 10 grams.
Alcxite pellets and complete the Dreparation just 828 ¥aS ﬁonc with fhe Lopﬂﬂr
cxide oata*yst, ~ :

C. _8ilver Catalys’{- L S | L

) P“epara sinular*ly to the nl uinum and cngper lleta usmg
LO grams of silver nitrare and about do_grams Aloxite pelletsg ~

: Da : ﬁllve" Gauze: " . _ 1'4' o AR

. lOQ_Kﬁah-puré;silver gruze.

- FE. Platirum.CauVP'

100 m~sh plaxinum gavze.

F, Ceriun Oxide_cat&;yqt:

]

repare siwllarly to copper o:lde pellets using & zavurated
solution of cerium nitrate. o '
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G. Pilatinized Silica - Copper Oxide Flux:

This reagent is uged with solid and liquld samples.

1. Place about 25 grams of amorphous silica in & 300 wl.
evaporating dish. Drench with 5% platioum chloride and evaporate dry on
& hot plate, Trar$*c* to suitable porcelain ¢rucidles and ignite to 1100°C,
for four hours. This nigh ingition temperature iz necessary to debydrate
completely silicic acid. '

Sy

2. Ignite 25 grams 200 mesh Cul to 400°C.

Rlend 1 and 2 by #olling in a large dry boitle having s
metal cap. o _

II. Apparatus;

A, Combustion Tube:

The combusticn tube is similer to that used for stavdard
seml-micro combusticns (1, 2)}; in this case we fuse together two standard
fused silica combustion tubes so that the overall length is 39 inches with
the copventional side-arm and end;tip‘ Thz tube is pacxed as follows:

1, A small plug of 1gni ed asbegtos, (l/&” long) is plaﬂea
at the exit tip of the tibe. . '

R ‘ -2, One inch of folled silver gauze 138 placed &gaiﬁsi the
asbegtos plug. ' : ' | L : " :
3, | 0ne inch of silver Cat&lfﬁt pellets is p;aced next te- (2)

)

‘ R O Dne and one-h&lr inch of rolled si iver gauze are placed
next to (3). e
5. Foaw inches of conper oxidb catalyst are plabed next to (k)

e ' 6. -Thirteen ‘and one-nalf inches of 8. mixﬁure of three parts oA
,'platinum.caualysc o cne part cerium oxide catalysn dith a fev platinum stars . -
are placeu next to (5) - _ . . T

: The s;l:er and copper oxide secpion of ﬁhe train is: beacﬂdﬂbv"
a tube furnace about § {n. lobg and mainiained &t & temperature of 550°C,
The platinum section is heated by a thirteen inch tube furnace vo'a temperature
of 1000°C. The furnaces.-should bé touching and- none of the Cud should be:
sllowed to come into the 1000°C. zone, since Culd melts belov this tempereture
and 1t would *lux® with the tube. It is betier to have the*pl&tinum sec*icn B
lap over 1ata the 550°C. zone sl‘ghtﬁy for aaxefv.
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fh

AT

l'absc* er (1) (2).

B.  Absorpticm:

Three standard soft glass Pregl micro-absorption tubes are
used. The Tirst one which imeedistely follows the train is filled with
indicating "Drierite™ crushed to mbout 20 wmesh and screened to remove Ifines,
This ghould ke done in a 3dry Lox. This tube gerves to absorb water pro-
duced by combustlon of hydrogen in oxygen. The sccond absorber, which follows
the ®Drierite,™ is for the absorpiion of the carbon dioxide, and 1% 40 filled’
with ascarit=“ with & 1/4% inch layer of “Drierite.®

The finel absorber is filled with YAscarite® between two

egual layers of “Drierite.® That is tc day, "Ascariie™ in the middle of .
the ftube and "Dricriic® at e ends. Tois {ival ubsorper is uged as a .

tare oo a double pan balance. IF simgle pan balances, guch s the Mettler
or Sartordus, are used, the filnal absorber is veighed before esad affer
gach run and a corrsction is applied to the net weights of the water and
cazbon dioxide absorbers on this oa-ia,

Ce Ogggen Source:

The oxygen is purified by paesing through a tube furnace con-
taining copper oxide pellets heated to 550°C. followed by absorbers. “onLainc
ing YAscarite® snd "Drierite.® 'This puriiied oxygen is then passed 1nwo a .
pressuve regulator (Flsher 20 220) thence through s bubble counter,'followed
by *Drierite® and "Ascarite® asbsorber traps, The oXygen gas now hag the
relative humidity that is obiasined by pessing it through *Drierite,” and
“Drie ite™ is bzing used to ahsorb the weter (produced by combustion of the

ample} at the exit end of the tube., These conditions should &IJEJB be
maintaineco

D. Marioite Boitle*

Fieher, 20 250 two liter - Micro support triyo& for same -
Figher 20-252. i%eAbcctle ig filled with water and atuached tc uue fibal

E. _Sample Combustion Uniz" ' S - “7; "VéiQ'g'

- o the introduction ve stressed the importanﬂ? of 'a glow”
combustdion at a low #nitial temperature, Gradually the temperature is - |

- increased to-1000°C, Tais methcd ot heating can be effected: by gra&uallj'

raising the tempersture of e burner of -fuimace ben2ath, or around the . ‘Bample;
or by slowly moving & high temperature tube furnace from a point beyond the

semple to a polut at which the furnace completely cuvelops the sample. In ..
_our laborastory we use & split tube-furnace mounted 0o & feed screw driven by

8 lowesgpesd motor, cuck uo ic “ugcriusu Wy uu&;&b kii' The heating cycie
anoulﬁ cover about thxrtj minutes. : PR ’

7, Platinum Eeffle:

The plat;uuu,haffle ie a 0ne~inch co;l cf platinum guuze w;ta

a hook or loop on one end to L&Cilit&tﬁ removal from The txa;n. It ig placed _'

’QAD& TR 60-518 oo 28
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at the rear end of the sample boat Guriug combustion and it actis as a
reflector and catslyst and cuts down on explosion hazards,

PROCEDURE:

5

Weigh the absorption tubes and attach to the train in the correct order.

Tn sample solids and ligquids waleh sre stable at room temperature,
procead ag follows:

{1) Liquids:

i o A 19 4.
3

LR S I T
3 ol oo ai Vel Dd--l-&vfd -

Jair 31 & yaa.u..:. ala micro- Cuu&buuuu'ﬂ voat usub pasti
copper oxlde flux, Welgh to0 % 0,02 mg. From & capillarv dropper add approzi-
‘mately 10 to &0 mg. liquid sample and weigh again to % 0.02 mg. Now swing up
the tip on the Mariotte bottle 80 a5 1o exert a back pressure on the trein.
Infroduce the bout containing the sample intc the train, pushing it to & polnt

within one inech of the hot catelyst. Place the platinum %affle ‘directly behind
the boat, and replace the rubber stopper in the entrauce end of the cerbustion
tube. neguiabe the oxygen £low by adjusting the outlet oh the Mariotte bottle -

so that the water is displaced from the bottle at the rate of 6 ml. per minule.

Hemt the sample as described mnder *E. Combustion Unit® in the section of this

. paper captioned “Apparatus.® Continue: flushing for an additional thirty min- .

 utes or onger, i1f necessary. (Occasionslly & droplet of watér condenges iu
the exit tube or in the capillary portlon of the "Drierite™ tube and when this
cocurs, an eXtraalong flushing period 1s nacesse*y.) - .

- (2) 8olids:

#eigb %he emntv toat, add the solid sample, weigh agaiﬁ oﬁtain

saxple weight, Cover the snmplﬂ with & layer of platinized silica-copper Gxide;
flux aﬁd introduce to the combuetion zdne, Truceed from here as with & liquid.

(5) Glass Clotha - ;‘Ej o Af.'“ ,‘f;

‘ For ssmpling glage clotbs the follaving techniqke h&s *een fuund
satisfactory. Ignite a piece of thin platinum foil; 'sbout 1-1/2 faéhes long
' and about 3/4 inches wide. Welgh om & semt-micro halance ag eocurately as
- - pogsible, * Q.02 mg. Now wrap a@proximataly 500 mga, of the cloth sémple in
the platiowz so that the resultant bundle assumes the 3hape 0f 8 cylincder, .
Weigh egain to obtalsn the ranple welght. ~Turh off the oxygen 2low at the -
Mariotte bottle and remove the rubber stopper and platibua baffle frowm the
coxbustion tuve. Push the platinum foll containing the sample into the com-
bustion zone to s spot aboui ome inch frow the hot catelyst. Place the taffle
at &8 Gp@t Just touching the sample’ and 1sp;mce tha stopp2r in the combugtion

n prmrmar FEheve e A eni e % T Ceramasd ac vel i 1 R Tt

AT W amned o ato +h :
VHU\:I _ ‘ S 5 Ve Wy 5%!‘ b e TS T “F thde 3 b tw.l.-&“ \ib' E Rl wa w.n.w-z

 snd solids. _ 7
After the flushing is cum@letb éetach tﬁﬁ ahsurbers Hhila Lhe

oxygen continues to flow, Relse the cm;le tube from the Hariotte. boc.*lm
. Allow the absorbers to sband in an EM“tf desiccaiov for t»n m;nutes. .

WADD IR 60-318 - : %g
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Yips eac.h obaorption tube with & diy chawols,
stand in tha elancs cazs oy fivs minutss

Use white cotton glovasd wn@ra handling ths abserpiion tubss,

Calovintions:

3 oo ™ e £ DA e e
z C» TiES . buz E Cecicy x nd

mgs . oaple

£ H = mgo, HoU x 0.111% x 100
FES Swnple

- oTm e W W B AR A R W W A e
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APPRlDK ATV

QUANTTTATIVE TETAMINATION OF A-172 PINISH ON GLASE YAIRIC

ETHYLENE EVOLUTION METHOD

L. . INTRODUCTION:
When glass fabric is finished wlih A-172, Cm.:iaqi(dﬁ,f)i‘,uc.‘}g 5, the
pltimnte "oured Tinish on the gl&ss gubstrate i & resinous polymer

Thamaad e dto B e IS N-F RG] Wi Woers Priied dhe b swmasiadbd oo o A
uu-.x.uﬁ o b .-u*mu‘.q L"“I“‘\}u*vdf fA L e & o Lhad [V R ' T S T R Y Y L7 i e

Tiplshed glaas with phosphoric ecid givee ethylene qaanciuatLVLly Tae
reaciion on wihich the snalyais is bssed ig;

2 Cotiz3i0a/a + H3P04 —3 2 CaHg + HFOs + Si0g

The ethylenz ilg trapped on scilica gel and subssqueatly mea;urcd by gas -
chromatogrephy. Joadipge calouleted from thia wethod of anal ya;p agree
well with those based oo total carbon determinations, Tae ethyicene
evolution method bes the added advantage of exiresme seusitivity; it is
possitle to detect less thun 0.0)% A-172 finish.

Although we have sald thet the uliimsite finish on the glaes fulric
ia & vinylelloxane, CgHsSi0s/2, 1t i5 customary to express the losdinga
ag wiipht per cent A-L72; this cusina is aczﬁrved in the procedure
des¢rived here. .

A Burrell Kromoe Tua vag gﬂ:ﬁ fu dewelnp;n@ thaie ﬂrﬁ,4dur@ and the
comditiony desaribed sre for Lot instrument; obvieusly, othoy gas
shrcuatogrephs would serve sguelly well but tite Dgﬁ;mLm ccné*t;@ns ?0”13
bave t0 pe datermined for ﬁhe inst unent being used. L
iba‘dire ctions ig the procedure are very detailed but nuve been

23y vritten thus to enadble sr inexparienc ced snalyst to usa the

- Tais method is pot meant to compate vith the total carboily. or
rhodasine B methods vegerding fapidiuf; iy, o ﬁhe comtrary, iz apevifiﬁ
a2l more sensitive and ie both accurate aaa pr ecise '

YY. REAGENTS AND AFPARATUS:

1. He¥0o-Fls: About 1 g By (Fisher Coriified Deagent) por 1 wl.
of 85 % HaT04. Carefully edd the Pz0s to ths Bp¥)4. When practieslly cool,

stopper the flesk to protect the reegent fros moiscure.

. ~ A [rg HIRY
WADD TR O£0-418 4l



2. Dxy ice

3. Acetone

4, DL 710 Sillcount ol bath

5, Cylinder of dry ulirozen wisth regulator

6. Cyiindar of helius with regulator

7. Cylindey of ethvlenz

#, Silica gel = 20 x 40 mesh

Q. 'C@pper and glass S30, trap
i0, -Haaﬁing mentle ~ 100 mle,_SO Vs
i1, Variac¢ to control heating mantls
12, ﬁeagéieu,flaa&s - ghout 70 #19 volume, 55 nm, diéﬁeier
13, 2 Dewsyr flasks: 1 « 80 mm, I.D., aboul 140 mm, daep

1= 120 pa, I.0,, about 330 mﬁs,ﬁagp

14, 'Euzra;l silicone gemis, sockets and connecters

1§; Burreil Arocame-Tog

lés Gasz &iﬁpliﬁgié?ﬁ?%ﬂ
1?5_'Géﬁ§ra€iné sppazatus 85 shown

18, “BuFreil Planimejss -

16, T?gﬁﬂ,éubiﬂg

113, TROCEDERE: _

‘A, Preparatien of Standard Curve for Q&s\ﬂ%ﬁa&aﬁ TROLY .

 hizections ' . BemgTks
1. Ssteplish the fallo#xng

Eromo=Tog conditionas

Sapple cell blogks 40°C,
Detsctor: 100%C,, 200 ue,
Columns: 28K plomins, 14/2% nesk,

25 ‘73 ¥ ’&G‘}CG

He Flow: 2 1b,/in.? hesd of

prassure 2t the disphraga

valve, fiew rate fo be

veried to chengs ine
retention time.



2, Attach tue gas szmpling system
t0 the Xrocuo-Toga.

3. Atvach the syidnder of puse
cthylens Yo the saenling systen.

4, Uze & calibratad | wl, ssople
Dulb in the lnsitrue=nt sample system.

5, Chzek for lz2aks in the ssmpling
sygter LY evacuiting the sysktem, clcos~
ing of f the puap, and obsezving if the
prrouly manoueser dsops any in aboug
10 minuges,

6, Adjust the flow rate {e about
74 wl,/minute,

7. EBoter @ pressuse of ethvlene
{about 100200 m=u,) into the sample
c2ll end ssgpling aystem, e=d fhaem
re-svacunte the svsten, - Fer this atep
the lef¢-hand stopeock {She ons mesvest

the sampling aystes) iz in the Borizoatal
positien aad the osthev (2ipsd handl sitop-

cock i3 vertical,

- B, Enver & measuyred prissucs
{about 100 sm, ) of sikyleme iute the
gakple ¢@ll..

. %, Clovgs off, f,e., put dn
* wertical positicn, the lefie-hand aicp-
cock, :

) 19, Turn om the rzcosder znd pat
the atienuation contrel om Zx,

11, ZBntcr ihe sgaple infeo the
helius girens by turning the righi
hHand stopcock to the hozizontal
position, Alvways turn each ingivu=
went seeplie cell stopceck in the same
divection, Por example. always have
the notched sice of cach stepeecE
facing either upward or irmard-enever
downdard or outward,
2, Costingz the xun about 1 o
¢ 2 etihylaue pesk

5, In & lask«fzg
The manwetey should n

o o

% GIOP.

] © thiﬁ fl
give wate paimt o
EULTR,

o Tate will
n the stauwlazd

7e This is t¢ purge the
gysted with ethylena,.

11, The position of the
stopeocks used dn the calibgge
tion of céll 7voltme mast be
always uced 4in ‘the standasd zuns,



et Yo

13. HMeasuve the peak asce end 13, b met {w: _
! snéed Lidy LEEs

the setention tims, SHES 4 $13

YRR RN Y

14,  Run i=u mord progsus
ethyleng in 4{he sans wapey {
throeagh 13) st the samz flow

15, Chapge the hellua flow snis
to abont 70 &, min, mud viun thrse
rore standards at this flow ratse,

3

16, MNsssure the reteation tioey
and ayreesd of theze sisndaxds.

17, Chaugs the flow rate eeveral 17. Apecut 5¢ diffezens
pore tiscs to odtuin a rasge ef : -petention timess should sufiisg,
vepeition times froa ebout 5 uln,

30 secy, to absut 7 wim, 30 ssgunds,.
Run thres standazds «t cach flow zats,

a8
ey <m,

Celeuiste the mg. cf ethylicne
for each standsrd,

L2

oo b o 5 'f\\ 5 " ] e,
BR axdg;ena X o 3!3‘ . ¥ole of 53@3;@ Buibimd Ngfga“ #zh?;éﬂﬂ
760 53?3¥T§ cuc gren

.iJ
%4
P>

e
fut
m
=

T o temperatule in YU, of ths
%

t
instrunent ssapis cell bledk,

19, Plot agjtmz'vsg tﬁ*#ﬂti@; o : ) S
timz on linesy puper. Jrav 5. gultable S - '
curve through the points: & given psan#
should not differ frem the JFurve by
more thsn 5% of the mg/ﬁz“ fastov,

o7 20, Thig iy then %ha gas%sg ;uzvee

Bach day eloths sxe to be samplsd, Juss
a few atandards necd ¢ be fon 28 8

- ¢haek on techaigue apd conditions, If
these pointa differ {rem the maeter
curve by meve them £3%, mese giandagds

nEat be Tun S0 28 aai‘zn & chxv% foz

fhﬁ% da?a
2. Frogadurs fvx uengzzazng Renvienas

i, Prepere dzy ice/scstonr bathe dun

WADD TR 50-318 Ly



2., Activaie aud clesu SiC. txap
by Leating the <opper tubiug cokits i
iny the 510, to about 1509C, =ith the
odl x¥h 221 evaguste the trap., Close
sf{ ths open gtopcack hefese the fxap
18 removed from the evagukiing syeten,

n betwaes

3, Seal th 1
tezr $ran with

he
the condensecr and
HQPOA;Q

4, Hake sury the entire gengia-
ting appavatus i dry (H,0 trap,
cuﬁa_nsea, flagk, etn,)

_ 5. Put & 0.5 g, sample of the
eloth ia the dry vescilov flzek,

HaPO4tPels w2 ar*nb and wat %h sreand
glags nock with iy,

8

7. Consect the {lssk to the
¢endeaser and woeler wrap uﬂéﬁﬂli?.
using the sesgent to seal the Jodnt.

8, Purge with & faat flow of duy
nitregan Yor &2 few minudes {0 remove
woedst aizn, ‘

9. hsise the dry ice/acetons
Ba%h aceounad ths wabar tryaj.

1og Tarn éswn the g¢reay of
nit ragen to & iow {lew :a%ei

11@' Attach to the water trap the

A end of the silice gel trsp which is
iminersed in it dry dcefaceione batk,

12, 'Open both stopeocks on ¢he

trap (fizet AL theu'B) and after
eguilibyima is established, atsach the
tubbler as shown on.psge , Adjust

the nitrogea flow rate fo 1-2
per ssacond,

bubb;és

13. Baise the heating mantle
ervund the f{lask aud turn on the
currtent, Use a8 voltage setting of
75 ¥, '

2. immadietely aftesr aach
Tk, & vaguuam 12 pulmed on e
trap whilas the sil bath ig stidd
nst. Xeen both stopioglis clivgad
wheg the Zrap is 2ot lg use,

e

4.  The aphhgaetus say b
dried between runs by szns&ng
with scetone and prasing & eiroam
of nitrogeu through the systes.

5. Cut the sahpie into smalil
{stout 1/2 lachk aqva,sj plecas

before puiting it in ike flzmek,
&, ke suge sll the gisss
sloth iz coversd with 4he rasgeat.

S 3, kﬁ?gea tublng, Busezil
sockets plus silisoma éeals aad
3 aanuectﬂf ara usea fcz *his

'COﬁﬁdufieﬁg

13, Tha geugtien zhould be
cargled sut at 8 teapereture of
abount 300°C,



A3

B,

8,

14, Contiuue the heating feor
30 ntnutes,

15 Make perdodic {low rate
adjugipents during the resciiou to
kzep the fiow at 1-2 bubbles par
senond,

16 Disconnect the =ziliaa gel
tiap and {mmediately close Toth stope
cotks. Detach the bubbler and tugn
of{ the heating mauile. B

Ce  Hecsuzement of the Bthylsne:

"1, fetaplish squilibrium for tne

fellowing Lroao-Tog conditienss

Detactox:z 100°C,, 230 ma,
Columns *’ alumine, 14/38 zesh,
. BO%C,, 23 v

Mc Flow Rate: 2 ib./4n.° head of
pressuare 8t disphrsgs
vaive, sbout 76 ml./min,
adjugted with ugodls
valve,e

3, (heck for leake in the sysiexn,
Ung sethod Is to pluyg the ges flew exis
engd zea if the {lew drops %o & zevg

reading on the §lowmeter,

i 3. - ¥ith the ds? iesf2cetong bgﬁﬁ—
8¢311 =round the gillcs gel zrap»

evacuate the trap. Attsch the®B'end
ts the vacuusm system, opem stopoock B

- and evacusts sbout 30 zecaonds, Close

the a6n5couk and vemyve the trap fyoa
the vacuum systen and from the dfu
LC“/ cetong bath,

4, Coénosot the wr2p o the YrasorTy

Both sitopooucks on the trép are cloged

&t this point; on the instrwreat sagple

ceil, %Es sighi-band 2tepcoek {clomect
to the colwn} is herizontal osd the
left=hand stopseck (mext tu the §ilg
trap) 18 wegtlenl,

%s Turn oz the Xromo-Tog chirnt,

. 18 I
A0 TR E0-31 4O

14, Tue first 10 mivutes
ig to bring the flnsk and its
coptasuts up to temperature; tha
femzining 20 sminutes is veseilen
mua purge time,

c Ll CE8 L Ao A
I8, Leave $hn Sy wIBE 2dt

the dry dcesacgione bath,

1, Detectey ami geloun

" conditions must be kept constunt

for all coamples and gtapdesds,
The flow gate will Grop o about
70 mi, win, when the silic gel
trep ls Tut dpds the syslem,



6. Cerefully raise the silicoue 6, It is best ty wipe off

il bath, which hao bgen hegtsd to ihe Yfrosy®™ dhai formg when ¢he

170-31908C, , around the trap so that tisyn 18 reacved from R dpy

&1l vhe cuppar tubing cont&nniﬂg thes ice/nceione baith, otharwise

gel s in centeact with the oil, viclent spitiieg ccours when the
hot i) both dp reipad, Do ousd
let the tyap sivnd around 3t Long
tegpersturs for any iong paciod
of tinme before it fg T,

7o IMHUDIATELY open stopoock WRP,
stopcock YAN sand then turnm the lefs-naud
insirument sauple gel! stopoock to the
nozizontal po3ition.,

&, Contimua the tun somewhat
bevond (1 to 2 miovics

the ethiyieus pesk, Aitenunie the igaos
cthyiene pask if asgeesar? to kesp it ¢hs
Gl ggelie, S
e Turn the left-basd instruwent
ceil stopnock o the vcztxc&i positios
cloge sieposcks AP end Y87 om the ixap.
Rimgve ths isap Yoo the Ezomo-Tog.
G, ¥hile €2 trap i8 53111 in
+he Lo awi bath evecuate the trap. tbei

Close &5 She 8topceotk. LExd

il, Heeguze the zetengicm $ime
szd the avés of ihe etlylenz pesk.

12, Using t € sppropristse 5alzbzma
tiga fastoer eé w2, of ethyiens per ca“
for the scdsuxsed ~etention time,
,»alau&a%u the % ethylene znd the & 4-172.

8 the saxgple,

ce® of sthylene z me/ome x 100
CoBg. samnle

@ % ethyigne

% othylene 2 10 = % &-172

WADD TR 60-318 | Ly

8, The lazge peak 8% i-2

<
5} she point vhere wminutes is sir (o1 Hg}; & small
tae peun returas %e tow baselins nfter ethenz peak 3~4 ming

284, Tha zotention ¥iss of

ethviens ig wswllly beivwesn

sinutoR, '
G, Tuis atep 1s to coaiss
the ¢xag 3w clsan for the
Suis,
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s R

Comparison of A-172 Icsdinge Determivued by
Totel Cavvon gud Sthylepe Evoluaticn

Cleth

0.75%

o4

0.1% {neminel) - Tonewanda
sW&tCh

0.3% (wonipsl) - Tonawanda

avaten
{nominal} - Tonavanda

swateh

1% {acmingl) ~ Tunavends
A3 A

£
&

( C‘l—s&iﬁﬁl} = 3 vﬂaa»}-‘_ﬁ
geatch

(namznaﬁ} - Tbﬁ&b&ﬁef
gwatch ~ Hol extraoted

ilsited Herchants
emEsereial

J. P. Rteveps ~ Cexzoroisl

0.057
0.068

0.110

0. 046

0.0k3

0.084

0.015% € vienk sebiracted

WALD T 60 «510

% A-17T3

La*ed Per Ozot
Gn % C¥ Ethvieoe
0.0 0.50%
0.06 '
0,32 0.026
0,48 .07
C.é2 0. 04D
1,431 0.105

L&)
b
L+ I

o
£

C.061

™

0.027

% A-“l‘(‘a

Paged o0
€ Wrhyviene
DRt Asabituahiol

0.03
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ADTENDIN XV

QUAKTTTATIVE ESTINATION OF A~172 LOADING OK GLASS CICTHS

REQIAMINY, B HETRU
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AFPFENDIK XV

QUARTITATIVE ESTIMATION OF A-172 LOADING OF (GLA33 CIOHWIS.

REUDAMITE B METHOD

ey Tra AT

This test ls guanititative to sbout 0.19% la%ding, but 1t 1y aot
gpecific for A-172; thersforsz it 156 necesssry 10 catsblizh boforehand
that A-172 is the only finlsh piesent on the febric bDeing tuested,

The principle of tue method depends on the abillity of the rbodaming ¥
to attech itself to the A-~172 molecule {probably to vhe YR™ group), and
aslthough it iz possible Lo spply the dye dirsctly o the finished cloth,
tiie intensitizs of tae hc&arﬂ 8¢ produced are not proporticaal o the
loadings. However, if the fabric samples are ground to avout 300 mesh and
thc resultant povders are then dyed with rhodamine B, the color intsnsitiss
ars then propertlionsl to tne A-172 loadings, Toe obvious &xplsnmuica is ,
that grinding liberates A-172 rzsin particles so that the dys can attach itoelf
Lo them andé the eye can porcelve the dyed paviicles,

In the procedurs describad here, two pbecghtiﬁﬁs gEould be ohserved:
(1} ths grinding step should nol b unduly prolongsd; and (2] Tubber al Ve
sauuld be worn duripg the grinding aud dyeing opereticns tw protest the skia
against unpeceasary steinipg from the d¥a and &I;&ﬁﬁ ion cavesd W &8y gﬁaa@
dust particles getiing *aLQ the skin,

4 one-inch- squ\“e sagpls of ecloth is uﬁ»d in t&ié pvecmau:e mmd go .
weighing iz mede; we have found this to_be & comvenient alze, but ths spsei-
men slze could Le varied ©o0 sult individusl tostes provided, of couvse, that
the comparison standards vere preparad ©om. the seks size &R the sample
gpscimsn, : ' S

II. REAGERTS AND APPARATUS:

1 0.1% Solution of rhcdamine B (pr&ct cal E&S‘%&D Ox ganiﬁ Chemicals,
Li53Y in methencl : . R

h

O

. 45 ml Centrifuge tubes and rudbber stoppers

Poreszlain mortar snd pestle

K

Orying oven (1l0°C,)

A

h

Centrifuge

7. Rubbar gloves

Ty Z i
WADD TR ,”'»E-lu &

O




—,

oebTon,

11X, TROCHDURY:

Disections
ths

1, PFrepage 8 series of clo
{blank

f varisus lesdiags from Q,0%
iﬁth) to sbhont 1%y 0,.2% 8-172
ervalg arve desirabls,

o

o
in

2, Chemicslly aoslyze these
cloths by usiug the Gas Chrrzitographic
He%hed for the detesminwtion ©f the
ethylene generatad by reaction of 4172
;rwahcd cloth with H3P0g2P 05, or by &

- total cargbon determinstien,

3, Cut & one lnech qaa'e from
the same arxet which was seupled z%r
chemical suslysis; cut escu sQue
inte about four pELEs,.

4. Taweave the four purts by
pulling the (ibess apast with iwsemess,
Fuiz2 theze fiberxs imto 3 cicen pa cealain
BoTEaT,

5, Giicd the fibsss amtil &
pewder ie lust obdzlued, L.s., mo
diastinct fibezs &houia‘b« vigiblae,
DG POT GRIND RO T RBCHSIAG
HRACH "G4S BOINT.

$,  Treaasfer the powdesr es
quentitatively az poseidls to & dry
centrifuge tube, '

7. Repaat sizps 4=% for each
standnzd, » ‘

8, Procesd with sectien III=D,
the Jyve Teet,

A, Preparaztion of Standarde - Recompended Methad:

=

1. Instructisres for lcading
glogs fabrics with A-l72 nyxe given
in Uelon Carbide Uorpogativeae
Silicones Divislon circulay No,
8830274,

5, The grinding technique

%ot is uped suet be yeproduced

for all esmples and standswds,

&, A smsli fuoped Aids
transier, :

. 7. Clean the wortas 2nd
pastle betwsen gianderds {(ov :
saspl26) by geinding o few grans

ef ses fang brisfly, then washing

&&d wipigg ,horcugkiye

=

B, Prepazatien of 8Sisndagds « Altarpste Mathads

1. Cut zbout & six gch gomere
piece of blank cioth inte sapll plecss
{ebout 1/2 isck sguasel,

\‘(
O

WADD TR Go-31b




2, Unweave sbout six of these
picecas and puk the fibevs in 8 clean
porselain morter,

2, CGrind the fibers ss descrxidbed
in section YIl-A, step 5.

4

o Transfer the powder o 2 small
o3 12y,

bottl

5. Repeat steps 2, 3 and 4 uniil
a1l the small pieces of the blank
cloth axe ground,

6, Cut into small pleces {about
1/2 inchk zguidze) sbout & six inch
sgusze plece of A-172, homogencously.
heswily {sbout 1R) loaded cloth whxuﬂ
baa been cheaically annlyzed,

2, 3, 4 gud 5§
bottle

e Eege&* ataps
aud put ths pewder in ansther
of Je&s,

B, Hpke up mixtures {200 mg.
toral) of the "hlank® powdey ami $the
4=172 losded powder 8u 23 1o Simulste
the fsliowing 4-172 loadings ou the
mixtuces; 0,0%, 0.2%, 0.4%, §,0%,
0.8% and 1.0%, The zemsinder of ithe
blenk sad £<172 powders 15 zeserved
for futuf& HEE,

Qa_-mranafe' qu&nﬁiiaﬁéveiy eschn
mms:é to & dry mn*xi&’ & tube,

16, ?receeﬂ
the Dre Test.

G, Prepsyation of Sampless
Irepsge 2ampies ia the sake mmanss

83 described 167 the standards in
saotion IIi-4, steps 3 thsough 8,

WADD TH 60318 L 51

with soctien Zziﬁﬁ;_.

6, If the swatch {rom which
the g8ix inch zgueze was teken ls
0t homugunevusly loaded,
representatively sampie & slugle
axee fozr both chemical srnalysis
snd dye tesis,

Te Cigzn the woviar and
pegtie by grinding in it some
biank cloth, UDiscuxd the powder
aud wine ibe mortasr 2ud pestis
with ¢issucs.

55

8. PBor cexample,

A5 R
of 1% A-172 powder s minsd with
120 mg, of blank, & 0,88 A-172

s»&aﬁa&a iz Gﬁi&iﬁfw,

It iz best to rup duplicete

CgRaples of the ciothk to reduce

the possibility of exrer dus te
heterogensous leading,




1. To 2z
add about 4 ml
veagent;
well for I to

ch sample and standazd,
of the rhodamine B
and shake the tubes
minutes,

2, Hewove stoppers and riase
down the walis of szach tube with abouf
another I nl. of reagent.

3, Wait about 4 minutes than
centrifuge sbout I minute,
4, Carefully remove the super-
nstant liguid withoul di&turb‘ng the
Disidar, :

5. Add sbous 12 mi, of watez to
each and stir well., Centrifuge and
again remove she supcrmatant liquid,

6, Repedt this washing atep ungil

the water wagh 1§ esgentisally colorless.

7. Transfer the washed, set poasez

e 2 clean fritted crucible with
stzzam of water, 8= guction en the
crucible to genove ma*t u£ the water,

8. Drv the yeedar oir tha 5rit At
spout 110%C, fof about 10 minutes (or
until the posder is dry). Coel the
frit. ’ '

9. Compsze the fntensity of pink
color of each sample with 2thoge of the
sterndards in sithezr of ¢he following
¥avs oF inm auy other way wvhich would
maké differxsnces in colows more

~appzrant ¥o the operator: {2} by
leaving the powder on the frit and

- finding the standard which most
¢closely setches 2 given gasple; of

{5} hy scraping the dey powdess {row
the frits, transferring them to pieces
of white papey and theu wmatching the
sanple povdess with the standesds,

WADD TR 60-31E ) 2

1, Hince the ihodanine B
color sezms to fade swmawhat
h thine, 1 ar 2 atepdard sheuld

b2 tun with esch s8updle oy geroup of
sewples as & COQCE on techmique
and on the validlsy of <¢hs master
series of standsrds,

5. A long, pointed aluminum
ppetuls woiksz well B3 4 stisser,

&, About four washings are
wsu Ay ngeessary o raxove the
QRCQBE Fesgent,

Be Eﬂ BRY c&s,, g white

background seems advantageous

fo7 colsparing the colses.

(L} The pluk z¢ain on the
$ritied ceucibles cen be temnved
wath wmeihanel,




10, The % A~172 oi the sdandava
which most clozely vegembleg the
sazple ic then the § A-172 on ihz
sample,

wALD IR £0-315



APFENDIX XVT

CUARTITATIVE ESTIMATTON OF A.1100 LOADIORC OF GLASH CLOTAR

SODIUM WITROFRUSSILE COLORTMENRIC TEST



QLJJA DT). )\‘f_h

B

QUARETTATIVE BSTTHATION OF A-1100 1L0AD(NG ON GLASS CLOTES,

SUNTI NYTEGPRUSS T GUIORGETIRIL TRSY

T, INTRODIEW JOH:

This method depeutds cn the abiiiey of sediwvs niireprusside,
Hagtfetﬁw;shgj, to fots a unﬁs&vt risticRily colered produet with prisusy
emines{3),” ¥¢ s appsrently net ncs¢egsazy for the am‘iuﬂ {or itz
hedzolvaig-condenciiion prodUsg Hzﬁ(Cﬁe}<SiQ /g} t5 be golutien fox
the zeaction 30 take pisce; it is LBECERBATY ILAT The miuu FEOURE e
eaposed, or avaliable, to the nitrprusside; and thia can be sccomplished
preciazly by grinding the A~1100 finighed cloth to & purder befoxe wriing
the test.

Under %the conditiong descrined here, 5o rezction takes place Dedween
godiwe anitrcprusside and A<172, Volan A&, “biank™ gluss cleih; ot secendazy
ssises, fehich we hsve aever found in A-1100 £ Lniatid Gasthﬂi (By modify~
ing the veagar% 5 teyt can o made for gecondary oming,)

The visliet color produced with priwssy amine and sodiva nlizoprusside
is umstable; therefores, it 46 »ot psssibie to Bagpage porsuneut seference
color stsnderds in this munasr. & geriez of sincisted ultropsvsaider
Aeed 100 foleved spegimsns wﬁi,a cozzsspoad o 2 range of loadings i shovwn
on page 4. : ,

Y1, BBAGYHIS AND AFPPARATUS:

-1, 10% Zolution of sodium alizoprusside ﬁag£§e{€§§5ﬁgg_iﬁ wetex
{xesp stered in browa bottis) '

3. Acetoue {free of &@ﬁ%&ié&hyde)
3, Porgelain Eﬁf@ii:aﬁﬁ pagtic

4. Porcelsin evepoysting dishes - Size 030

i1y, FONUEA:

A, Prenarsiion of Stmzdards = Recumsended ¥sibod:

Divectious - Benarhs
a U BTN 2
o PZephic & serics of ijsna ui i. Sew Unien {sxpids
vasious leadisgs fres 0.08 to abeut | Cozpessiles-§iiicunce Divisicn
1.,0%; 0.,3% 4-1100 intexvals are ieaflet SR-10343,
degizable, | :
(1fﬂhazgais. ¥, Do, ang Eagri ¥in, J. B,, "Remimdicre Qumiids titive Oxganic

H
Aszaivaiz®, p. i34, Thomas ¥. Cremell, ﬁ&@?nﬁ“, H*%' ovk. 1947,
YADD TR €0-318 54




2. Chendeslly znelysc these
cloths by determining the per cent
nitrogen by the fuasion method,

Jo Cur & on2 iach squage piace
fronm the io*L art then eut i
rpicee Aute about fous pssts,

4, Unwesevas the Tour pieges by
pullisny spart the bundles of fibess
with twzezers. Put thegse fibers in

& clogn porcelain moxiay,

J. Grind the fibers until &
poader is just obtained; i,e., no
distingt fibere shouid be visibls,
D MO GRIRD HORE THAE MBUESSARY 170
BE& THIS BOINY,

&, Traznafer the powder as
guantitetively 86 peszsible to &
pozeelsin evapornting dish,

‘ 7. Hepaat
stardsyd,

Dyz Tast,

gieps 4 %o & for esch

8. Proceed with sectien D, the

2o Fusiou unethod ds described
in Union Csribide Corperation-§ilicones
Divielon Lagflst Puiﬁ?ﬁﬁ,

5, The grinding 4echuiguz
that is used wmust be seproducagd
for 811 sasmples and giandards,

T Si=ap ths sortay and

pastie by gzaaéisg a foe graag

of sea gand for about one ﬁiﬁh?&
3708 wipaﬁg dey: this should b
dong eftey gyinding each $23§A@ v

 gthar then the e;ﬁuk.

B, ﬁzeﬁuraii@ﬁ af 5&3&&&*&& = Aldzemate ﬁeﬁh@di

3. i& about & gix ivelh 3guare
piece of blauk cloth into amkil pieﬁ
Iabeui zfz inchk Sgﬁdfe}e '

iﬁ temreave about six of these
pleces sud put the fibexs in & clean

. 2. Brisd the 7ibszs asg ﬁutlined
in seetise Iil-4, wiep 5,

4, Trmnsfer the peovder to 3
s il bottle o J8u.

3. Bapskx steps 2, 3 and 4
wzgdl il <he g=all
blank ¢loth ave ground,

YADD TR §5-315 55
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5 B - D L L e o e v

0, Cut into swall pieces {about

1/2 inch fquareﬁ about & six dach
gquare pisce of »«1100 hicmogensously,
hAeavily (abuu» 1%5 losded cluth which

hag veeu chamically sgalyaed,

bl

7. Bepest stepe 2, 3, 4 mapd % and
put the pewder in zn h ¥ bottle or Jer,

8, Frepare mixtures (200 nmg,
total) of the "plank™ powder and the

A0 1100 londsed pwut.s and the Awiio0

ladded powder as a3 to aimulatze the
folivwing A=-1100 ls&aiﬂgsﬁ 0.0, 0.2,
0.4, 0,5, 0.8 zud 1.0%2 300, The
tewsinder of the blank aud A= 1100
povgere is resczved for futurs use,

P, Transfer quantivati vely each
2ixiuce to an evaporadtiag digh,

i0, Psoceed with sectica D, Dye

C. Prenpracios of Saﬁgieﬂs

g 1. Cut & one inch square plsce

of cleth {sbout 200 ug,) from the
sedtol, 2ud oul this pleee ingn. about
- four ?&f@ﬁs :

3, UWrweave ﬁ&ﬂa; pi@ﬁ»s fand p"t
the fi&ers in 3 clean mortaz. i

"3 Grind as outlined m «a&efp 35
section IQl=-A, vndes rrepashtzmn of
: stmzd»rg'

4, Transfer the mowder as
quantizativaely ag possible €0 an
evapozating dish.

_ 5
csdd I owd, of water, 0.5 =i, (ssout 25
drops) of scetene, asd 2 drops of
s0diut nitropruszide salution,

WADD R 60-~318 56

G, If the swateh from which
the 8ix inch square waa takes is
not horogausonaly leadad,
Tepreseniatively zample & sipgle
area for both chemdon! anaiysis
and dye temia,

7. Clezn thé meriar
Pertle 83 directed in Remogks A7,

8. PFog sxuample, 4F &0 RE.
of 1% A=1100 powder is mized wizh

120 mz, of biank powdes, a3 0,43

A=-1100 stagcszd is chtadned,

1, 3t is beat 4o rum
unllieate sampizy of ths cioth
ia réduce the possibility of
ersor dug %o be%ez@gane@u¢‘
iﬁééiﬁse

1, Sicte the vicle: sodiux
nityoprugside color is Aot stable,
wbhﬂﬂ&ﬁdﬁ gu3l be Sested atang
with sach sample or ﬁxﬁép of

Sampiosg,




2o Mix well and slliow to ztand
Ghotit 3 wminutes,

3« Remove as much as possible of

the supernatsnt liquid,

4. Immedistely,{before the
powdexs themselves become doy), compare
the intengdty of vielst color of the
Samplez with those of the standards,

Op;uaqid° - A 1100 Colo ed Spe:lue 5

3. A& nedicine dropper can

De used to remove moszt of the

liguid; a plece of fiiter papar
cap then be vaed to deaw o the

reqs inder,

4, Loadings may be determined
wote ciosely by estimating the
loading io fali between w0
fuccessive stamdards, e,g.. be#wﬁen
0.4 ang G.8, is therefore 0,5%,

located

7‘ Bl oy ggf’/ . gﬁ?f @&;‘{?‘féﬁégg -7 ﬁ'&"*’ v, ﬁ; o

LOT=E:  Bimulaced Nitr
i a p@cket of he bgﬁk cover page.
i{!‘r
T P
.. : E ﬂf#‘_ P §
% o Hhis reperi

o

N
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ARALYSIS OF "UNION CARBIDE™ A-1100 SILAME OH GLASS
CLOTHS AND FISERS AND OTMER SUBSTRATES

ATYHY

)
1S

§

. INTRODUCTION:

8]
()

4
=

A reliable indication of the silicone coating on glass fibers and
cloths which have been treated with A-1100 can be obtained by determining the
niirogen content of the ccated materials.

Siace the A-1100 is a primary amino compound, 1t would appear wost
straightforward to titrate the amipo group with acid; however, results ab-~
tained by this method have lacked precision and have generally been low, There
are indications that some of the nitrogen escapes detection by the classie
Kjeldsh] method. A modified Kjeldabl method eaploying preliminary attack %ith
HF has glven satisfactory vresuits, but the analysis cannot be completed in
iess {hap three hours,

QIGHYD NOINDa

SSYIS KO INYVS GBIV .

$31vH1SeNs ¥IH..0 QNY SHISId CNV SHi0T0

A method is described herein where the sample is fysed with dry KOH
to distill the N off as ﬁHa into boric ascid "cateh solution,;® where it is sub~
sequently titrated. An analysis can be completed in abeul one hour apd ten
minutes, '

. _APPARATUS:

{(8) An=lytical balance -~ sensitive to * 6.1 mg.

(b) J. Lawrence Saith nickel cruvcible, 1?7 ml. capacity (Harshaw
Scientific, Cat., No. H~-17798). An iron crucible with approximately the same
dimensjons can be used, ) ' :

: (c} " Vycor test tube, 75 ml. capacity (Corning Glass Yorks, Cat, No.
18806, 25 mm. x 200 ms.).

(d) No. 4 rubber stopper with tws holes,

{€) ignited asbestos.

" (f) Hieldahl connmecting bulb, 52 mu. diameter (Ximble Glass Co., °
Cat, No. 1§055). » : :

{8) Glass tubing (inside diameter shou1d be less  than 5 mﬁ.).
() Ring stand.

(i) Pot furnece® (Fisher Scientifjc Co., No. 6-695).

(i} V=riabla fransfarmeres [(Fisher Scieatific
© Heskins Electric Furece - Appsosimste Cost « $55.
%3 Approximate Cost « $25.5C.

{8otk items aze availsble feom Fivkcr Scientific Co. woder the designasied catglog numbers.)

WaABD TR 50-318 58



(k) Tyeon Tubing,

(1) Erlenmeyer flask, 250 ml,
(my Graduated cylindey, 10 ml.
(ny Asbestes or Transite collar,
(oy Calibrzated buret, 50 ml.

(p) Desjccator.

{a)y Source of compressed air.

Assenble apparatus as shown in sketch,

ill. REAGENTS:

All reagents are analytical grade.
(a) Potassiusw hydroxide pellets.
(LY Distilled or demineralized water:

(c) Boric acid solution -~ dilute 10 mi. of a saturated boric acid
solution te approximately 50 nl.

(d) N~100 Hydrechloric acid solution.

(e} Methyl red indicator (dimethylamimoazobenzene -Qe cafbozylic
acid) - 0.1 gm. in 100 ml. 60 ethznol. :

(f) HNitrogen or argon gas,

IV. PRGCEDURE:

'(l) Ignite the iron crucible and Vyca} tube (containing an asbestos
cushion) at 1060°C. for % minutes. ) -

{2) Ccel both in & dééiccator.

{3y Weigh out accurately a ! to 2 grem representative sample of
finished glass cloth into the J. Lawrence Smith crucible.

{4) Cover the saaple with about 3 grams of KOH pellets,

(5) Transfer the crucible to the ¥ycor tube and.place the stopper
containing the Xjeldahl connecting bulb and N, inlet tube in the position
shown onr the diagram.

() Mount the assembly on a ring stand with the bottom 2/3 of the
Vycol tube Gipped intc a cold pot twrnace. Connect the poi furnace to 3 vari-
able iransformer.

(7 Connect the exii end of the Xjeldazhl bulb to & glass delivery
tube with a piece of Tygon tubing., The tubing should be at least 2 feet long,
this should prevent the boric acid solution from being sucked back into the
Kijeldahl bulb.

wabh TR 60-318 59



(8) Dip the delivery tube into a 250 nl, Erlenmcyer flusk,

(8) Add 50 ml. of the boric acid solution and 3 drops. of the methyl
red indicator to the flask, {(The solution should bhe faintly pink.)

(10) Connect the inlet tube to a nitrogen cylinder and adjust the
fiow of nitrogen so that ebout one bubble per second comes through the de-
livery tube in the boric acid solution.

(11) Shield the upper part of the tube from the radiated heat with
en asbestos collapr shich fits on top of the pot furnace,

(12) Direct & jet of compressed air on the rubber stopper to keep it
from becoming toco hot.

{(13) Switch on the transformer and increase the voltage over a
ariad of 20 wminutes (siowly at first) until the temperature of thc pot fur-
ace is around 500°cC. Temperature should not exceed §00°C., as some carry
over of potassium may occur. The ¥OH will be reacting vigorously with the
sample,

n
n

(14) After 30 minutes the boric acid solution should be yellow.
Titrate the ammonium borate in the Erlenmeyer flask to & faint pink with N/100
HC1, keeping the system connected all the while.

_ (15) Continue the heating - purgling - distilling operation for 5
minutes more. If the reaction is complete, the solution will remain pink, if
it is not complete, more NH, will distill over and the solution will turn
yellow egaln, In any case, an additional 20 miputes should complete the opera~
tion. :

(16) Disconnect the tubing from the Xjeldahl flask and wash the }n-
side of the tubing with distilled water, Add these washings to the borate
solution: if the selutien turns yellow titrate to & faint pink with N/100 HCI.

Run a blank on untreated subsirate. Subtract the nitrogen found in
the blank from the nitrogen found in the sample to obtain the nitrogen in the
A-1100 on the substrate (see calculations I through 3). The nitrogen in A-1100
is then"conyerted to per cent A-1100 on substrate (see calculation 4). '

Y. CALCULATIONS:

(1) (ml. ef HC1 x N of HC! for sample) 1060 x 0.014 = % N in sample =4
sample wt, in grams ' )

B

(2) (ml. of HCl x N of HC1 for blank) 100 x 0.014 = % N in blank
’ wt. of untreated blank sample in grams

(3) A~ B = % N dae to A-1100 on substrate =€

(4 C x 221 = % A-1100 on substrate
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- ON GLASS FARICS: FUSION METEDD

AHD BERCHIORIC ACTD METHOD
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APPERUEX XV Lt

QUARYEL

TH PIRBRURATENN OF VOLAN A

O GLAGS DATRICS;  PUSION HErOn

s 'k—.’.-’l:f-»vt-“w—- A

& . BIROLIGE TN

& precedure i desecibed hexo ln whick the sampls is fused directly
with sodiwm csrbanate, Mo gepsrations 2:0 nocoseary and &n enalysds can
ve: completed in 35 minBmizs,

This mcthed iz based er the axsummption thet the chromiu conmtent of
iha fabric Is an securate imdicatlon of the Yolam & comtent of the fabric,

dccurasy of the chromiem determivation is @haut #0.0055; implied
recugsey of Volaam & estimetion iz 20,01%,

. Anhydreus Ma 0.
2, Diluts (1-1) B 804
3, 2.5% E¥al, in weter
4, Concentrated HOL
5., Standasd 0.0038 fexxgus smmoniom sulfate sclution
6. Standazd 003N K, 0, solution: 0.9807 g. E,Crs0, per 1ites
Te o~Phepanthreiine (fezrous complex) indicatsr : .
8, 30 ml, Platinum crucible and coves
9, 1D ml. Burxet
10, 50 ul, Burat
-di. 350 wl, Bsekers, watch glasess and siirzing rods
i2. Mseker bugsher
i3, -ﬁiﬁhﬁﬁ§§ Sonze

14, Tripsd amd wixé triangle

Blrections Bezmzks

AR TR LRI L ENT SHEREE L T

i. ©wi abows 2 F in. squere 1, Zwnll wnieces will fuse
piece of ciath inte gmall pieces more euelily.

{about 154 dnch sguaeeld,
WADD TR 60-318 G
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£

pleces awd o

dry pdad
Jo Hedlgh T8 g, of gahy@fﬁﬂﬁ
Sw_ Ay 3s Pug aboag speweiai€t of ehis is

il crucible and mix with the piecss
ef siothe then pour the giher baif on
top prking sure all the cleth is
LeRravad,

of R AN el AR R VA e

rotating the crucible (without y@ver}
in the fiame of & Meskexr butner and
ailowiag the flame $o strike ounly the
side® of the crucible, As the fusion
temperatugre is raached, gradusliy hest
the antizre crucible to redunesg and set
it on the wire triangle with the burney
positioned snder it, Oover the
crucible snd seiniais red hext for
agother 3 minutes,

.12 TA’MJ-& LUS S Sgaatﬂmﬁa ‘#mi}a ‘kma

% Remove the crueible from the
filame and cosl,

6, Binmg off the sutside of the
crucible =2ud pud it and itz cover inmte

8 230 ml, boaker; add 25 ml, of wsier,

Siowly sdd portions {23 ml, total) of
1=1 Hy80, = wall for the resction to
subgide Detwean zdditiocus,

7, Whem the melt has been lesched

from the orucible, remove the eruecible
fand its cover from the beaker and rinse
4% with water,

8; Dillute the contenis of ¢he
besker €2 shout 100 ml., and cover,

9¢ Heat to beilisng, Add 2.5%

EWpdd . dropwlioe sntdi & devrk ne mlﬂ

Prirg? 2o E-T AR

¢color remaing,

10, Ceuntisse the boil iﬂg for
abaut I nduutes,

11, Add concentrsied MCI drepwise
to reduce the suuens EMoD,, Osniinue
the bolliag for sboud 1 minute,

WADD 18 €60-%18 63

5, If the melt iz volied
ointe the gides of the crucibie
ag it is coeled, it wiil isach
sore Fapidliy,

" This is to ueEe suge
2558,

Blsrmemd bawe S o0 e oow
weds WA SRS SW e

e

)
gil ¢k



12, Cool the bexsker and conteuia
while bubbling nitveyen thoeugh the
soluiion to wemove any <hlovine,

13, #d4 20 wl. of

Tl Halilg awd
ong drep of a»uﬁeﬁan@%f vidino

iﬁﬁigatﬂyﬂ
14, Wuing & 10 mi, buzet,

titratc with standsed B™Y gmolutlon 18
& salwon pink emineins,

15, Carxzy & biapk eun all vesmgents
threugh the whole preecedurs,

16, ° Calculate % Or a2ud % Volanm A

fm1y # 0,060 (a1 + s,,aaﬁ % 0.01734 x

1;3: ﬂ ’W‘S!'ﬁ’&;“‘ h!ﬂ ?‘ JF g?a-:

s Bast-ow coglh ial"{s

» 14, ¥s standugdize the
P goaution, pined 10 wil. of
the E-lnaDe zelatien indo 60 mi,
of water and sdd 40 sl. of =1
BE. 0,
.
s-phemanthreline indicsior,
teinmg & S0 =i, buret, titzete to &
salaen pink esdpoint.

|l Aws Aoy ol
A R e e R M “&w s

H Pe®® » 0e2
- (ni, titzration & D.06%)
: N Bt x 100

2 % Op

Beo &&ﬂ@i@

% Cr x 2,29 = ¢ Yolan A
8 = titration of szexpie
B = titration of blank
* w {pdicator bissk
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0f 07 YOLAN 4

GA-TRY

e BIETIE
i B A L

Lo ARYBODRITTON:

This i 8 ¢igvimetvic methed for fotul chromiugg the Velan 4 lsading
ig celowinbed frow the chrowiuws tn the aggwmyvilien thet 811 the ehromims
by present sz 3 coupound of samiviesl feraniz Catlaliglips,

The aurlyses obisined by thic method e2re senvodusibie to 0,008% Op,
o 0,01% Volan A, 7The methed is straightfosvard, esplovs ne snigue eanip-
ment snd rpegulres no unugual talent,

To these uwafamilier with perchloric acid, it should be peinted oub
that i ghould hot be vsed io fume honds which sxe custemarily used for
organic vapers oy iiguids. No demger is iwvolved in the vesciion as
desgribed here, singe the guantity of organic msierisl resctiny with the

perehlorde scid i3 wery saeslly bub thds wethod should not he spplied to
the avaiysis of Yolan (the aloohelic solution of the ﬁmmim methacgyiate),

2%,  RASGENTS AND APPARATYS:
i, 100 mi, Matimﬁa dishes
- 2, 25 mil, Buret : 7 7
3, 250 al. Eegkéga, watch gi&ssea, stirring rods., hot plate
4, Concentrated HC10, 70% |
5. Dilute (1-1) Hz504
6s @a@mﬁazed BCL
7a 2.5% Eﬁxﬁé in wates
ge> &tﬁﬁé&xdéeem’ Kwﬁzgﬁ?vrmiﬁ%iaéa ax&.ﬁ?' G,‘B%? & Xéﬁg@-ﬁiitsr |
s Standard Qaﬁzﬁ fersous pemen i galfs.ta
10. o-Phenunthroline {ferrous complex) .
1i. Hrdrofiusciec scid | |
12, ¥esh bettis
IIZ, ZRNCRIVRE:

1, WYedgh 2 g, of the Volsn
finished =loth.
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2. Cot guable Xabo ssall pheoces
Laboue 172 in, sovsvel spd put {uto =
clzan nlstinus dish,

3. Add 1D wml, ﬂuaaﬂnixateu*ﬁ°h3

4. AG4 incxements of HY 2o
dismelve the cleth; the figgt HBY iz
added dropuilse, thea, ag the reection
becomes loss violant, 11 4is adoed in
12 ml, smonnods

53¢ Wnen wo fuyther reaction takes
plece ag the HP is added, cerefully
place the dish on & sand beth and
svaporate the excess HE,

&, EIf placcs of cloth can still
be ssen, repove the dish from the sand
bath, coel somewhat aud add anothewr
couple mi, of HE,

7, - Reiura the dish to the sand
bath, evaporaie the excess HF and

continue the heating until sirong fuwes

of §¢§Q4 appear.,

3, Increase the %empexmtmre af

the sand bath; aftes a3 couple winutes

cover the dizh with & waich glass and
continue to let the HCID, fume for
about 20 minutes,

9. Remove the dish from the sand
bath, cool and guantivstively wash the
‘contents lmte & 250 mi, besker,
to 100 ml, with woter, .

10, Adgd 10 ml, of 1~} Ez$§4,
~ heat to boiling,

1, Ada 2@5% Kﬂﬂﬁé eolution
drapﬁ4s* until s drtk purple eslor
Yaresy ﬁgg bvﬁ'j—'iuuu *he b“;’iiiﬁg zﬁ.’:
about 10 minutes and maintein the
100 mi, velume by adding watey,

12, Add comcentrated HOl crop~
wise to wyeduce the puiple EMod, color
and concinve bolling for § m{ﬁa%es¢

i3. Coel, Add 30 wmi. of 1~}

}"6““ J{% €

HADD 1R £0-318 sh

Bilute

3. Cover all the cloips
the B,

4, A Totel of abong
530 ml, of HE is nerasaaxy.

5, Coutrol the tagperature
of the sand bath to keep the
sepivtion ssmewhat below boiling.

'8, The veilwr color of the
fuming Eczﬁg is due to oxidized
chromium, ,

11, This is to insuse
cepplate omidetion of chremivm
to the nexsvalient giste,

12, hboui 5-10 drops are
usually necessary,

13. (a¥D4 precipitaiss but
does not intextere with the
titravion,



- A,

14, Add 1 arxop of e-phensntheoeliae

2

{terrouy complex? and stiy the salution
A

5 3
ustii the red precipitats dissoives.

15, Tityste ¥o ¢ salmon pipl end-
point with standard 0,01N ferroug
amaonivm sulfate,

16, ©Caxgy a blenk on 2il reagents
thzough the entire procedure,

17, Calculate the % Cr and the %
Volan & on the semple,

[imi § & 0,13%)-(ul B + 0,13%] x N pe™*

18, 7o standastdize the
foxvous smnonium sulfate, pipet
310 ml, 28 the stauadayd &2@3;{{:‘?
aelution inte 100 mi, of water
meke 0% in Ho80,, =dd 1 drop of
indicutor and titrate to a salmon
pink e ndpoini,

Kormality Perrous o 0,2

{m} Perrous + 0,13%)

¥ 0.01734 2 100 -

2 Spl,
% Cr x 2,29 = % Yoian &
S = titration of sgampie

B = titrstion of blank
* = indicator blank

WADD ™R 60-~318 61
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CROSS SECTION OF GlLASS STRAND

LENGTHWISE VIEW OF GLASS STRAND
SHOWING CORRUGATED SURFACE CHARACTER

WADD MR 60-318 o8



&

S
v

N Voedine Er«&"q

A

i, Huogurs the Lengthu gnd width of '“Jéa field en e ‘l’%r}‘xé
calenisnds g sgusve cenflmelers e aves uwsing s apgrepri

e t-rhrml
nhlon feovey.

%, Count the puweder of hemispberez of polymax in the fif‘:lz, end

measure thelr dlszster using e focusing magalflise

2.2

-
3.
are rougbly the maze size, an everege dimseter csn e ma}d

3. Cslculate in cuble ceniimetsrs the veiuwwe of the hadaspheves by
sultinlying the pumbsr of hewispborsa dimas ¥ S& 7x g?gw Do tniz for
ench aize of bhemisphere. -

4, Caleulats the weight of ithe (s » CHSIO0s/s by miliiplying the @.5&3.1
voluge of tbe hemlspheres times the deusity of ths polymer; 1.2 gfew

5. Calewlate the por cent A-~172 accovding 4o the sgquatlon

reigat in g, 1.7 x 107 e surface srea/g. 2 3,54% x 100 _ £ 4372
grem of field in cme ,

aa}z@l«ﬁ (alenintion: )

66,500 X
1 mm = 0.0L% micren

8. Pleld: 380 mm. by 177 sm.

Arsa: 180 mm. x .035 micronfms x 177 me. 2 0.015 sdoron/me.
« 7.16 sgusre microng o
T.16 x m“'g ca,
. Partiels Count:

Ho of Ywalepheres — aseter ip Micyous — Badius in Csutlveders

5 3.0 w2 % 0,015 o 0,045 2.2 z 10-6
27 5,0 sm 2 0.015 = C.08 2.0 = 307D
a3 &3 O b4 ,n;‘;
& 5.0 ma x 9.815 = 0,074 ;}«.831@' i
13 6.0 B ¥ 0015 w-0.09 b5 x 1078
¥ %8k {CHL.085105/0) & A-175
YADD TR £0.3518 64



%, Yoluns:

S

10762 - 0,11 % 1070 @

£

5x 2f3x 5.34h x (2.2
37 % 2/5 % 3.4 x (2.0 x 10797 4 2,09 x 10730 &)

- 2/3 x 3.1k % (3.8 x 10783 . 0,22 x 1078 @D

A
¥

2/3 x 3.0 x (5.5 x 20790 w 2,47 x 10715 ¥

k89 x 107 o’

Lomd
L
»

b Weight:
b,87 x 1073 cn? x 1.2 gfewd = 5.86 x 10737 g,

5. Per cent A-172:

= 0.05% A-172

5.86 x lifgmlf’;g. 2 L.735 % m3 cm%fg; x 5,54 2 100
- 38 % 10-6 2

WATD TGRS T
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SIMULATED NITROPRUSSIDE - A-1100
Colored Specimens
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